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A PRACTICAL JOURNAL OF MACHINE 


VOLUME 319. 
The Improved Walker Tool Grinder. 


In our issue of October 12, 1893, we 
published, as part of our account of the 
machinery exhibited at Chicago, engrav- 
ings and description of the above-men- 
tioned machine, which time its 
original designer, Mr. O. S. Walker, has 
gone on improving it; and the improve- 
ments he has made though they do not 
materially alter the general appearance of 
the machine, are yet important, and, we 
think, of sufficient merit to justify us in 
taking space for their illustration. 

The improvements are as follows: A 
supplementary support to the swinging 
table (see Fig. 1 of the detail cuts), largely 
increasing the rigidity of the machine. 
The supporting collar B (resting upon this 
support) is provided with a steel pointer, 


since 


to indicate, by. means of index I and 2 on 
the supplementary support, the position ot 
the sliding carriage as regards the emery 
wheel. The sliding carriage, while pre- 
serving the same general design, has been 
materially increased in weight, has an in- 
creased capacity of 3 inches in length, and 
a convenient rack and pinion feed has been 
added; and there is now obtained a direct 
hand feed, rack feed and screw feed, with 
quick changes from one to either of the 
others. The cross feed (operated by 
screw) is now arranged to be moved by 
thousandths of an inch, by means of the 
graduated hand wheel M and adjustable 
pointer VN. The cross-feed screw is oiled 
through the oil cup P, at its center. 

As it has been the aim of the manufac- 
turers to build a machine that should be 
strictly universal in its range, and to meet 
a demand for surface grinding under the 
emery wheel, also for formed cutter grind- 
ing, an increased vertical adjustment of 5 
inches has been provided. Fig. 1 is a part 
vertical section through the machine, and 
Fig. 2 is a part horizontal section through 
the binding and elevating devices. It will 
be seen that the supplementary support for 
the table is a part of the column top £, 
and also that a hub or collar E1 is formed 
around the center of the same, at the top. 
The supporting collar B is clamped to this 
hub by means of the ball-handle screw JL. 
The supporting collar B is in turn formed 
with a hub at the top, telescoping into the 
lower end of the hub of the main table A, 
and a dowel © is provided, allowing a 
vertical movement of the table by means 
of the feed screw D, but preventing lateral 


A A A 


A A A 


movement except in unison with the col- 
lar B. A hub A!, on the main table A 
telescopes into the bottom of the grinder 
head R, which is rigidly fastened to the 
adjustable post @, at its upper end. Table 
A, collar B and column top £ are each 
centrally bored for the insertion of the 
adjustable post @, said post having rack 
teeth on one side of its lower extremity 
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side, operated by the* gripping screw J, 
and upon the opposite side with a bearing 
for the H, 
with its shaft and operated by the external 


elevating pinion made solid 


hand wheel 8S. To adjust the post G@, the 


binding screw 7 of the column and the 


binding screw A of the main table are 
loosened; the binding screw / remaining 
tightened, to hold the table and carriage 
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VERTICAL SECTION OF GRINDER 


and being splined to the column top £, 
with stops to limit its vertical travel in 
each direction. 
@ enters a drip cup inside of the column, 
and forms a conduit for all the waste oil 


The lower end of the post 


from the spindle boxes. 
The column top E is provided at its 


under side with a long hub split on one 
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SECTION THROUGH CLAMPING DEVICE 


rigid with the column top. After adjust- 
ing post G, the same screws are tightened, 
and the whole device is again rigid. 

To insure the freeing of the clamping 
device from the post G@, a simple device in 
the left-threaded 
bushing J and J1, Fig. 2, is employed. 


form of a right and 


It will be seen that these binding screws 
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are each provided with two threaded por- 
tions of different diameters, the smaller 
size on each being right-handed and the 
larger left-handed. The inside of the 
bushings is tapped to fit the left-handed 
thread; while the outside of the bushings 
is cut right-handed, of the same pitch as 
the smaller diameter threads at the end 
of the binding screws, to enable the same 
tc be screwed into place. The operation 
of the device is obvious, and it will be no- 
ticed that when slacked the binder is posi- 
tively forced open. 

To provide for the slackening of the 
spindle belt when the grinder head is ele- 
vated, an automatically adjusted belt 
tightener is arranged on the regular five- 
speed countershaft which accompanies 
the machine. The countershaft and tight- 
ener are shown in Fig. 3, and further de- 
tails of tightener are illustrated in Figs. 
4,5 and6. A weight Q, by force of grav 
ity, maintains the proper tension of the 
driving belt at all times. A notable fea- 
ture of the belt tightener lies in the con- 
struction of the pulley 7, which is rigidly 
mounted on a shaft U, the shaft having a 
bearing in a hub on the tightener arm. 
This pulley is so constructed that the belt 
pull is over the center of the shaft bearing. 
The shaft is oiled at the center, and the 
whole arrangement goes far to overcome 
the objectionable features of the ordinary 
loose pulleys. The drip cup W is hung 





in a groove on the tightener hub, and will 


maintain its contents inside the cup no THE IMPROVED WALKER TOOL GRINDER. 
matter what the angle of the arm may be. 
The machine is manufactured by the A Commercial Tour of South party, and it is intended to sail from New 


America. York July 1st by the “St. Paul,” for 
Southampton, from which a steamer will 
be taken for Rio Janeiro, thus giving the 
manufacturers a vivid illustration of the 
fact that, in order to reach Rio Janeiro 
from New York, one must sail about five 
times the distance that would be required 
if we had a direct line of steamers. 

Official assurances have been received 
— that the members of the party will be 
(fo) cordially received in the various South 
American countries which it is proposed 
to visit, and it is expected that about three 
months’ time will be required for the trip. 

A A A 

By making a speed of 16.2079 knots on 
her trial trip, the new battle-ship “Massa- 
chusetts” earned for the Cramps, her 
builders, a premium of $100,000, and for 
herself, it is claimed, the proud distinc- 
tion of being the fastest vessel of her class 
in the world. Foreign vessels have made 
higher speeds for a single measured mile, 
but it is not believed that they could 
steam for four hours at the same speed. 

A r a 

The Massachusetts Institute of Tech- 
nology sends us a pamphlet announcing 
summer courses of study which are to be 
followed at the Institute this season. 
' These include courses in mathematics, 
Fig. 5 Fig. 6 chemistry, physics, languages, mechan- 


Northern Emery Wheel Co., Worcester, 
Mass. . 
The managers of the National Associa- 


tion of Manufacturers of the United 
States are organizing a commercial tour 
of South America. 

It is the intention to have representa- 
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tive men connected with the various 
branches of manufacturing to form the 
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Piston Valves—I. 


My recent notes on a peculiar form of 
piston valve have apparently attracted 
some attention, and I can perhaps best 
answer inquiries by giving a brief descrip- 
tion of the valve I had in my mind and 
which is constructed on the principles I 
have named; that is, with a due and proper 
consideration of the importance of not 
placing in sliding contact two discontinu- 
In most types of piston 


ous surfaces. 
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Fig. 1 
PISTON VALVE. 


valve the valve appears to be an ordinary 
block piston, with spring rings almost 
identical with an ordinary steam piston; 
and yet it is called on to pass to and fro 
across ports which would allow the rings 
to spring into the ports and catch on the 
edges, if it were not for bridge bars cast— 
sometimes spirally—across the ports, to 
prevent, or try to prevent, such accident. 

I do not know who invented the con- 
tinuous-bodied piston valve, for I have 
seen it made by several engineering firms. 
It consisted simply of a cylindrical hollow 
body with longitudinal ribs cast in, and 
a grinding face at each end upon which 
there were ground the or end 
pieces of the valve, the completed valve 
having the appearance of Fig. 1. 

These valves—there 
end of the cylinder—were worked in side 
shells of cast iron, as in Fig. 2, the ports 


covers 


was one at each 
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Pig. 2 
PISTON-VALVE 


SHELL 


being cut in these shells, and usually being 
separated by inclined divisions. 
Sometimes there was provision made 
for rotating these valves as they worked 
to and fro, with the idea of better pre- 
serving their circularity—the means of 
doing this being by an arm attached to 
the valve spindles and carrying a roller 
whichentered between two inclined plates, 
and these gave a slight swiveling motion 
to the arm and rotated the valve through 


a smallangle. Fig. 3 shows this. 
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The shells in which the valves worked 
were usually forced tightly into bored 
seats in the cylindrical valve chests, cast 
in one piece with the cylinder very fre- 
quently, as in Fig. 4; the passage A, prop- 
erly made narrow at the side further from 
the cylinder, forming the passage to take 
steam from the several shell ports to the 
cylinder port B. 

The construction of the valve thus in 
volves the simplest of mechanical work— 
that of the lathe and boring mill—and 
these were reduced to a minimum by the 
provision of suitable turning bands upon 
the shells where they fitted in the bored 
chests and were pressed into place with a 
smear of red lead at ¢¢., 

These simple valves were actuated in the 
usual way by eccentrics. They had some 
elasticity. When cast and rough-turned 
they were slotted longitudinally and com 
pressed by an encircling clip, and turned 
up at the ends, and a V-piece fitted in a 
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Pig. 3 
ROTATING 


VALVE 


DEVICE. 

V-recess on the inside of the valve, the 
slot through the body being along the 
apex of the V. 
with a spring and a folding wedge com 


The V-piece was provided 


bination, or other means of setting up 
The curves were then ground on; and by 
paper inserted the 
covers and the valve ends, the valve could 


means of between 
be so tightly held by the grip of the 
covers, when drawn up by a bolt, that the 
encircling clip could be removed and the 
valve then turned to its proper finished 
diameter. Thus made, it possesses an 
initial elasticity and does not require any 
setting-out pressure from the V, whose 
duty is simply to keep closed the longi- 
tudinal slot. Apart from this the body of 
the valve is a continuous and unbroken 
surface, with nothing to get loose or to 
project and catch in the port openings. 

It is needless to point out that with 
piston valves there can be no frictional 
resistance to movement beyond that due 
to the elasticity of the valve; there is no 
steam pressure. Preferably, steam is ad- 
mitted between the two valves, so placing 
the valve spindle in tension, and exhaust 
takes place over their outer ends. 

It is important, if the waste spaces are 
wanted to be kept to a minimum, that 
the breadth of the annular port round the 
shell minimum at A, and 
should gradually widen towards the cylin- 


should be a 


der port to provide an area proportionate 
to the number of ports between A and the 


cylinder port B. 
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This, then, is the simple piston valve, 
or, as often termed, plug valve, and I 
think it 
from this valve that the automatic variab'e- 


must have been as an evolution 


expansion piston-valve gear came into 


The automatic valve is sim ly the 
Pp!) 
the 


being. 


plug valve with certain additions; 
shell in which it works is identical, except 
for the shape of the ports; the fixing of the 
the 
just the same, and there is the same rota- 


with 


shell in steam chest or side pipe is 
tion of the valve about its own axis, 
the difference only that the angle of rota- 
tion is more accurately fixed and the time 
of rotation is variable, as will be seen 
from the drawings and description which 
letter 


premising that the details of construction 


I must defer for another merely 
then shown will be equally applicable to 
the plug valve now described. I would 
merely add at present that the lead of a 
piston valve is best obtained, as shown 
in Fig. 4, by means of V-shaped notches 
cut in the steam edge of the shell ports 
As regards construction, the shells be- 
ing pressed into the seatings require care- 
ful turning so that the ports come properly 
When the 


shells are in place the valve spindle which 


in between the seating ribs ¢¢ 


connects the valves is then finished at the 
junction socket, so as to bring the two 
valves to their proper relative positions. 
As a proof of the 


superiority to slide 


valves, a child can move a pair of piston 
valves if the eccentric rod be unhooked 
and the usual lever placed in the rock- 
shaft socket which is provided for the 
The piston valve has one fault. 


lift off its face to let 


purpose. 
It will not 


out water from the cylinder. 


cannot 
Relief valves 
for this are an essential feature in a piston- 


valve engine. The setting-out V is an im- 
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SHELL IN PLACE 


portant feature of a piston valve. It ought 
to be softer than the rest of the valve in 
order that, as it moves out, it will wear 
away quickly to the level of the valve body 
—otherwise it would tend to cut a groove 
in the shell. At the same time, it will not 
do to cut away the apex of the V entirely, 
or there would be a gate for the through 
passage of steam 


London. W. H. Boorn. 
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A Special “Reed” Lathe. 

A representative of this paper who hap- 
pened to be in Worcester, Mass., a short 
time ago, noticed in the shops of F. E. 
Reed Co. a lathe which is shown by 
the accompanying reproduction of a pho- 
tograph. It is one of several similar 
lathes which were built for the Brown & 
Sharpe Mfg. Co., for use in cutter-making 
and for other purposes where consider- 
able stock is to be removed; and, as will 
be noticed, has several special features. 
In fact, the lathe has rather more special 
features about it than Mr. Reed seems to 
care for in his product, and he was at first 
indisposed to have anything said about 
it to readers of the “American Machinist.” 

There is no provision for cutting 


screws, but the feed rod is driven by 
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The clutch shown at the leit extremity 
of the feed rod is released by the carriage 
at the point determined by setting the 
sleeve shown upon the feed rod, and thus 
automatically stops the feed. The lathe is 
16-inch swing, a 6-foot bed, and has extra 
strength and driving power. 


A A A 


Coiled Springs. 
BY E. T. ADAMS. 

Few people realize how extensively 
springs of this type are used. A promi- 
nent manufacturer, who makes a practice 
of keeping one sample spring of each 
size or form manufactured by him, has an 
active list of not far from 3,000. This has 
no reference to what he may have made 
in the past; it means simply that he is mak- 





A SPECIAL REED LATHE. 


gears; and the intermediate is so arranged 
that, by changing it from one pair of gears 
to another, four changes of feed are ob- 
tained besides one change which is intro- 
duced between the short shaft in front 
and the feed rod, by which four other 
changes are obtained by simply slipping a 
gear. 

The carriage is provided with two ele- 
vating tool holders as shown, each having 
its own cross-feed screw, the two screws 
being geared together in front as shown, 
but with one of the gears arranged to slip 
off so that the screws can then be operated 
independently, the cross-feed handle fit- 
ting either of them. Arranged thus, the 
tools can be separately adjusted, and then 
by putting the gear in place they move 
together. The rear tool can be moved 
a short distance upon the carriage, par- 
allel with the carriage feed, for adjust- 
ment, and both rests will hold two tools 
if desired. ° 


ing now, in round numbers, 3,000 different 
coiled springs. Many of these are very 
probably of peculiar form or made from 
small diameters of wire; but a consider- 
able number of them, say one-fourth, 
could be of wire varying in diameter from 
lg to 1% inches wound on sizes of man- 
drels within the limits of common prac- 
tice. For this range of sizes of springs 
that are coiled on a cylindrical mandrel 
there should be a table or chart giving 
the strength and deflection at the elastic 
limit for each size. From such a table a 
spring could quickly be selected for any 
service, a simple proportion giving the 
strength and deflection with any required 
factor of safety, or from a chart similar 
to that shown in Fig. 1 the same thing 
could be secured without any computa- 
tion whatever. 

It is frequently stated that it is not pos- 
sible to make a table of this sort that will 
have any real practical value. It is said 
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that no table or formula can take into ac- 
count the difference in quality of the steel 
used, or the effect of the various modes 
of treatment and tempering. If any part 
of the wire is slightly overheated in coil- 
ing, the diameter of the wire will be re- 
duced at that point. Often the mandrel 
is made tapering to facilitate removing the 
spring, and thus we see that every pro- 
cess, every element that influences the 
strength or elasticity of the spring is vari- 
able. For these reasons and others of 
like nature it is argued that formulas are 
of small value and accurate tables are im- 
possible. 

Admitting the force of these arguments, 
it is also true that when one firm’ makes 
3,000 different sizes of coiled springs, and 
when there are certainly half a dozen firms 
doing an equally large business, these 
variables will be, to a very great extent, 
fixed by certain practical considerations 
which will affect all manufacturers about 
alike. The quality of the steel and the 
processes of manufacture must allow the 
springs to be turned out in great quan- 
tities and at minimum cost. The product 
must be as uniform as possible, and its 
quality as good as the average buyer will 
pay for. The buyer does not pay for a per- 
fect spring, and does not get one. If he 
would avoid trouble he must, in his de- 
signs, allow for reasonable variation in 
the springs that he gets. Therefore, it is 
not a question of a table or formula to 
give the exact size of a single perfect 
spring, made regardless of cost, but of 
producing a table that will give with 
reasonable exactness the average strength 
and deflection of springs produced under 
existing conditions. 

Is such a table possible? The writer 
believes that it is. In fact, every firm 
making extensive use of springs has a 
piece of just such a table covering the 
sizes most used by them. No such table 
is generally available. The “American 
Machinist”’ published, some years ago, an 
excellent table prepared by Mr. Julius 
Begtrup, engineer of the McEwen Mfg. 
Co. So far as the writer knows, this is 
the only modern table, and even this is 
not now generally available, and the occa- 
sional user of springs must fall back on 
formulas. Any of the formulas given in 
engineering reference books will give ac- 
curate results, if the proper substitutions 
are made (please note the magnitude of 
this “if’’); but the man who resorts to a 
chance formula to design springs is not 
always in a position to make the proper 
substitutions, and in this respect he is not 
alone. Two recent authorities give re- 
spectively 50,000 and 100,000 as the 
streneth at the elastic limit of a certain 
size of round steel wire, tempered for 
springs. When we consider that the 
weight of steel required, and approxi- 
mately the cost of the spring, will vary 
inversely as the square of the strength at 
the elastic limit, we will readily conclude 
that “where doctors disagree’? someone 
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should decide, and the writer believes 
that this decision should be arrived at by 
testing a great number—a thousand or 
more—of springs bought in the open 
market. 

The price of each spring 
known, and the averages arrived at from 
these tests should take into account the 
It will be in- 


should be 


price as well as the size. 
teresting to know whether a change in 
quality affects the price in the same way 
and to the same extent that such a change 
For example: 
60,000 


affects the weight of steel. 
With an allowable 


pounds, a certain spring weighs, say, 30 


fiber stress of 


Diam. of mandrel, 


> No 
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simply the usual stress-strain diagram, 
plotted on cross-section paper, and gives 


the load and corresponding deflection for 


thirteen different sizes of springs made 
from %-inch wire; the modulus of 
elasticity used was, 12,000,000. The 


curved line ©—2® shows the load giving a 
fiber stress of 60,000 pounds. There should 
be similar curves for fiber stress of 70,000 
and 80,000. The chart is incomplete, but 
is introduced to show how easily springs 
may be selected by its aid. 

Those who need an especially fine qual- 
ity of spring have no interest in the pro- 


posed table; they must specify far more 
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pounds. If we can make the fiber stress than the modulus of elasticity and the 


with equal safety 75,000, the spring, to do 
the same work, will weigh, approximately, 
one-half as much as before, or but 15 
pounds. Question: Will the last spring 
cost twice as much per pound as the first? 

Some work towards a table of this sort 
has already been done in the laboratories 
of Sibley College, and in fact a table for 
some 300 different sizes has been prepared 
which, after it has been carefully checked 
by tests of a greater number of springs, 
will very likely find its way to the readers 
of the “American Machinist.” 

Fig. 1 gives a very convenient form of 
It 1s 


chart for users of coiled springs. 


fiber stress at the elastic limit to secure 
the result they seek; but those who buy 
of the lowest bidder, or for whose pur- 
pose an average spring is good enough, 
or those who now and then need a spring 
and who want to know what they will get 
if they go into the open market and buy 
it, all have an interest in the work now 
going forward. 
For this class, 
to be, numerically, by far the greatest 
class, it is little use to know the effect of 


which the writer believes 


carbon or manganese and it is doubtful 
if they care to know that there is such a 


thing as the modulus of elasticity. It is 
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not with them a question of what is pos- 
sible, but rather what is expedient, which 
is exactly what the proposed table should 


enable them to determine. 


a A A 
A Fixture for Grinding Profile 
Cutters. 


BY A. L. DE LEEUW 


There are two ways to grind profile cut- 


ters so that the teeth keep their shape. 
The one most used is to form the teeth 
on a backing-off lathe and grind them 
on the face. The other one is to hold the 


cutter in a fixture which will give the cut- 


ter a movement so that at every grinding 


the teeth are formed again The first 
method diminishes the thickness of the 
teeth from front to back, leaving the 
diameter of the cutter nearly the same; 


the second method diminishes the 


diameter of the 


while 
cutter, leaving the teeth 


of the same strength, or, rather, making 


them stronger by making them shorter. 


The accompanying engravings show a 


fixture designed for the last-mentioned 
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\ 
DD \ 
( R38 dd. 4A 
| 
} 
Ss 
- ae 
Fig. J 


FORM OF DRILL CUTTER 


operation, and especially for grinding the 


cutters for making twist drills with a 20- 


degree spiral; though it also is adapted 
to grind other profile cutters, provided 
they have not more than three different 
curves. 

Fig. 1 
twist drill cutter 


tion of a 
for the 20-degree spiral. 


is the shape of a sec 


1 13 is part of a circle with a radius CA = 
.838 times the diameter of the drill, BC is 
described with a 375 < d, and 
the thickness of the cutter equals the first 


radius 


1 B is the more important curve, 
This 


shape of cutter produces a straight lip. It 


radius. 
as it produces the cutting edge. 
may be of interest to recall here a simple 
way in which the radius of curve A B may 
be found for any angle of the spiral. If 
the drill included 


° 
150 120 


the lips of make an 


angle of 120 degrees, then take : 
and add this to the angle of the spiral, 
° 


30° + 20° = 50°, the cotangent of 50° = 


.838, and this is the radius of A B for a 
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t-inch drill. This holds good so long as 
the sum of the two angles is not far from 
45 degrees, i. e., for all practical cases. 

It will be seen that, in order to grind 
the shape A BC, the cutter must revolve 
around C as center, then around B as cen- 
ter, until the emery wheel is tangential to 
BC, and then around D as center. 

Fig. 2 shows a view of the fixture com- 
plete and ready to be put on the platen of 
an emery grinder. 

The cutter is held on a mandrel A (Fig. 
4) which is graduated and slides in the 
column B (Fig. 2), to make up for differ- 
ent thicknesses of the cutters. C (Fig. 2) is 
a gage against which the teeth are 
brought up when being ground. The 
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of the grinder and clamped so that the 
cutter touches the emery wheel. Sup- 
pose the cutter is for a %-inch drill: Then 
the lever L is pulled out until the sharp 
edge O (Fig. 3) is on the graduation line 
marked “3%.” The fixture now is ready 
to grind this cutter. To do this, first 
bring the lever into position so that the 
taper pin P drops into the taper hole Q, 
Fig. 3. This brings the stud H and the 
block @ at a distance 34 & .838 inch from 
the center of the turn-table. The top 
plate, therefore, cannot turn around the 
turn-table, but only around the stud. 
Now clamp the block in position by 
means of the knob # (Fig. 2), which turns 
a small eccentric; move the top plate back 
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block @ by means of the handle J, and 
bring the lever LZ in the position as shown 
in the engraving, when the taper pin 
drops into a third tapered hole. In this 
position the distance between the center 
of the stud and the center of the turn- 
table is .375 x 34inch. Now move the top 
plate back and forth part of a revolution 
between slots 7’, and 7, thus grinding 
the curve BC, 

The block O is graduated for drills from 
#; inch up to 1% inches, increasing by 
fs inch. 

The fixture as described does its work 
very effectively here in the shops of the 
Warder, Bushnell & Glassner Co., where 
it was designed and made, though the 
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Fig. 3. BASE OF GRINDING FIXTURE 


column B slides on a block D, and can be 
adjusted by means of a screw with 
knurled knob, not visible in the engrav- 
ing. A stop at the rear of the block D 
makes it possible to grind all teeth to the 
same height if more than one cut has to 
be taken. The block D is fastened to the 
top plate / (Fig. 2). This top plate re- 
volves around the turn-table F (Fig. 2). 
This turn-table has a groove at the bot- 
tom, the entire length of which is filled by 
the sliding block @ (Fig. 3). The top 
plate, therefore, cannot revolve around 
the turn-table unless the block is exactly 
in the center. The block @ in its turn re- 
volves around the stud H (Fig. 3). When 
the block is in the center of the turn-table 
the top plate can revolve around the turn- 
table and also around the stud. To prevent 
this latter, a tongue J (Fig. 4) can be 
lowered into a groove of both block and 
stud, thus locking them together. This 
is done by means of the handle J (Fig 2), 
which has a cam-shaped edge, depressing 
the square block with the tongue J (Fig. 
4). The stud H is fastened to a sliding 
arm K (Fig. 3), which is guided so as to 
move in a straight line. This arm K is 
moved by means of the lever L (Fig. 2). 
The lever can slide over the graduated 
block M (Fig. 2), to which it may be 
clamped by the screw N (Fig. 2). 

When a cutter is to be ground, it is put 
on the mandrel and adjusted so that the 
point B (Fig. 1) comes exactly above the 
center of the turn-table. This is done by 
means of the adjustments in the mandrel 
and in the block D; a gage, not shown 
here, making this part of the work easy. 
The fixture is then placed on the platen 























Fig. 4. PART OF GRINDING 
FIXTURE. 
construction of many of the de- 
tails might be improved if an- 

other one were to be made. 
Springfield, O. 
+ * A 
The Anti-Protective Party 
in Sweden secured a_ vic- 








Fig. 2. GRINDING FIXTURE COMPLETE. 


and forth part of a revolution by means 
of the handle S (Fig. 2). This handle 
contains a spring plunger with beveled 
point, which drops into the beveled slots 
TT (Fig. 3). The movement necessary 
to grind curve A B is between slots 7, 
and 7, (Fig. 3). After all teeth have 
been ground, unlock Fk and move the lever 
L so that the taper pin P drops into the 
taper hole U. This brings the stud in the 
center of the turn-table. Now lock the 
stud H to the block @ by means of handle 
J, and the top plate will then revolve 
around the turn-table only. Do this by 
moving the handle S from 7, to T,. In 
this position the emery wheel is tangential 
at B to the curve BC. As will be seen 
from Fig. 4, the top plate has a groove 
V, which must be in line with the groove 
in the turn-table to make it possible to pull 
out the block @ by means of the lever LD, 
After the top-plate is turned around the 
turn-table, these two grooves are not in 
line. When, however, the spring plunger 
is in the beveled slot 7,, the groove in the 
turn-table is in line with a second groove 
W (Fig. 4) in the top plate, thus making 
it possible to pull out the block @. In 
order to grind the curve BC, unlock the 


tory that may be of interest 
to American manufacturers when, by a 
vote of 186 to 185, the Swedish Riksdag 
passed an act removing the present duty 
on pig iron, kentledge and old broken 
iron. The Second Chamber had, on a 
separate vote, passed the resolution; but 
the First Chamber rejected it; so, as is 
the custom, a joint vote was taken, with 
the above result. 


A A + 


A Plugged Safety Valve. 


An engineer of a tug in New York Har- 
bor was, a few days ago, summoned to 
appear before the local Board of Inspec- 
tors of Steam Vessels. A boiler inspector 
had gone aboard the tug unannounced 
and found the safety valve fastened down. 
As the inspector reported it, “the safety 
valve on the boiler of the steamer was 
jammed on its seat by an open-end wrench 
being driven from-the top of the lever to 
the top of the valve stem under the cap.” 
The engineer said that he had been simply 
experimenting. He had been a licensed 
engineer fifteen years. Fifteen minutes 
would have been too long. Decision 
was “reserved.” What are laws for, any- 


way? 
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Bicycle Tools—XXV. 
CONE AND CUP GRINDING. 
The case-hardening of the ball cones 
and cups will be treated under the general 
division of case-hardening, which will be 
made full as possible, and will give the 
latest practice of some of the best shops. 

From the case-hardening room the 
cones and cups in some shops go to the 
polishing room, where they are simply 
brightened and then passed for assem- 
bling. It is very difficult to case-harden 
a thin piece like the ball cup without some 
distortion, and it would seem almost a 
necessity that the cones and cups should 
be carefully ground after case-hardening. 
Those shops which do not go to the 
trouble and expense of this careful grind- 
ing say that (1) the cup and cone are very 
little changed in form by case-hardening; 
(2) the cups are restored to shape by being 
forced into the true hubs; (3) the cone and 
cup do not need to be absolutely true— 
they need only be smooth to make as good 
a bearing for wear and ease of running as 
can possibly be made; and hence (4), it is 
a waste of time and money to do more 
than to simply polish the ball track sur- 
faces of the cone and cup. As often pre- 
viously mentioned, it is not within the 
scope of this record of cycle-tool practice 
to sit in judgment on means, methods or 
results. Actual practice is given and con- 
trasted, in all cases, from sources worthy 
the highest respect. Different theories 
obtain a footing in different shops, sus- 
tained always by examples of successful 
practice; and time and use, sure touch- 
stones of merit, alone can determine what 
is really the correct thing. 

Those shops which grind the cone and 
ball cup use a great variety of different 
grinding machines. Small speed lathes 
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are often arranged for cup and cone grind- 
ing machines, by fitting them with cross- 
slides carrying a grinding wheel spindle 


which has a lengthwise hand-lever-actu 


ated travel and a hand-screw cross-adjust- 


7-517 
ment, the cups and cones to be ground 
being secured on the lathe spindle 

In the Gormully & Jeffery shops a 
Brown & 


Sharpe for a sewing-machine needle-bar- 


special machine built by 
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grinding job, grinds the cones and cups 
with excellent results both as to time and 
quality of work produced, and is shown at 
work in Fig. 157. This machine has one 
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The Lozier cone and cup grinding ma- 
chines, and their arrangement in the shop, 
are shown in Figs, 159 to 164, inclusive, 
as they represent late practice and carry 
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SIDE ELEVATION AND PLAN OF 


work-carrying spindle and two grinding- 
wheel spindles, one for external grinding 
and one for inside work, the latter having 
the requisite extremely high speed. This 


Fig. 161. CONE-GRINDING MACHINE. 


machine is shown in the act of grinding 
the outside and inside of a ball cup at the 
same time. This is a very elaborate and 
effective machine, and is worthy of close 


consideration 








LOZIER CUP-GRINDING MACHINE, 


the cup and cone grinding and hub con- 
centricity idea to its extreme limit, and 
prove faith in the ball-bearing by mount- 
ing both the grinding-wheel spindles and 
the work carrying spindles of their home- 
made grinding machines on balls, which 
is the first case of such practice seen by 
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cycle hubs did not run true when they 
were put in place in the finished machine. 
This was held to indicate a detrimental 
lack of concentricity of wheel-supporting 
parts—cones, ball cups and balls—and 
led to the devising of a very elaborate 
method of hub-part finishing by which 
the objectionable eccentricity is wholly 
removed, though not without thought 
and labor liberally bestowed on the prob- 
lem. 

Fig. 158 is a reproduction of the work- 
ing blueprint of the Lozier hub. The 
factory turns out but one pattern of ma- 
chine in one grade, and does not in any 
way handle or control the manufacture of 
any second-grade machine. All the Lozier 
hubs are made from this drawing repro- 
duced in Fig. 158, and have their parts 
treated as subsequently described. 


Front Hub 
Bushings 


z Z 46 Balls iv 
ue = 


oa 





Fig. 160. CARRIER FOR HUB GRINDER, 


Fig. 159 gives a plan and side elevation 
of the Lozier grinding machines, and 
Fig. 160 gives sectional and assembled 
views of the ball-cup  internal-surface 
grinding machine, by means of which 
absolute axial correspondence of the ball 
cups in the two ends of the hubs is se- 





Fig. 162. LOZIER CUP-GRINDING MACHINE. 


me, and is regarded as highly satisfactory 
in action by its users. 

The present steps in the Lozier cup, 
cone and hub finishing practice began by 
observing that the outsides of their own 


cured. It is, of course, easy to see that, 
no matter how accurately two ball cups 
might be ground outside and inside, they 
might not have a common axis after they 
were forced into the opposite ends of 
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the screw-machine-made cycle hub. By 
means of the revolving and 180-degree 
base indexed fixture shown in Fig. 160, 
the Lozier ball cups are ground after they 
are forced into the hub, and are absolutely 
true with each other. 

The Lozier factory originally made 
sewing machines, and the old plant had 
one grinding machine of the same general 
appearance as IOI, 
tory. This machine had the work spindle 
and grinding spindle in plain ordinary 
bearings, and was a small compact affair, 
and general arrangement well 
cycle-part-grinding demands. 


which was satisfac- 


in size 
suited to 
From this original machine, by a now 
unknown designer, these present Lozier 
grinding machines have been evolved. In 
Fig. 161, cone grinding is in progress. 
The shape of the ball track on the cone is 
made by a round edge on the emery 
wheel; the curve of the cone is constantly 
gaged, every cone being gaged by the 
operator, and the wheel shape is kept 
The 
machine also stands, as in Fig. 161, to 


where the cones will come to gage. 


grind the outside of the ball cups. 
In Fig. 162 a machine 
are eight in all, on one bench in the Lozier 


similar (there 
shops) is shown at work on an internal 
grinding job. 

There are two engine-lathe cuts in these 
cup and cone and hub finishing opera- 
tions which are not illustrated, the first 
on the edges of the hub flanges, and the 
other on the whole exterior of the hub. 
After the ball cups have been ground on 
the outside to gage, they are forced into 
the ends of the hubs, and the hubs are then 
taken to the engine lathe and put on cen 
ters made of a set of regulation balls and 
standard cones, so that each end of the 
hub is supported in the lathe exactly as it 
is in the cycle, save for possible irregu 
larities in the internal cup surface. Thus 
supported on ball centers in the engine 
lathe, the tops of the hub flanges are 
turned down to gage to exactly fit the 
split cone bush or sleeve inside the hub 
carrier or fixture shown in Fig. 160. This 
brings the tops of the hub flanges true 
with the general average surface of the 
unground interior of the ball cups. Next, 
the hubs go to the cup-grinding machine, 
Fig. 163, and are put inside the split bush- 
ing; this split bushing is tapered on the 
outside, and is solely friction-held in the 
grinding machine fixture. A slight blow 
drives the taper split shell into the open 
taper body of the fixture, so as to hold the 
hub firmly in the sleeve, and the sleeve 
firmly in the revolving fixture body, which 
is friction-driven the leather 
at the right in Fig. 163. When so placed, 
the hub is located by the tops of the hub 
flanges which have just been made true 
in the lathe with the rough, ball-cup in- 


from disk 


teriors. After one cup is ground, the fix- 
ture is latched around 180 degrees, and 
the second cup is ground out likewise to 
gage, thus insuring absolute axial coinci- 


dence for the two cup grindings. The 
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hubs then go a second time to the engine 
lathe, and are put on ball centers, as be 
fore, and have a scrape taken over the 
whole outside, thus bringing the exterior 
true with the interior cup surfaces 

The balls used on these lathe-centet 


to less than a 


rigs are carefully gaged 
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gaged to the nearest 
hand 


and hence should not have 


size They are 


quarter-thousandth micrometer 


over 


readings, 


lation. 


-inch actual var 


\n exhaust fan is piped, as shown in 


Fig. 164, to the grinding bench; the de- 


ery pipe had not been connected to the 


exhaust fan, seen at the extreme end of 


the bench, at the time this was 


picture 
taken. The branch pipes reach up through 


the bench to cover the cut of the wheels, 
and will undoubtedly keep the bench 
clean 
HuGcu Don 
. A am 

New Heavy Milling Machine. 

We give herewith a perspective view 
and a few details of a milling machine 
which has recently been brought out by 
the Newton Machine Tool Works, of 
Philadelphia Che illustrations show the 


short machine, with platen to mill 4 feet 


long When the 


carriage is made to mill 


longer, the bed is carried out in the planer 








Fig. 164 GRINDING 


quarter-thousandth variation, and are nov 


changed; the centers are so made as to 


keep the balls in place. For the second 
lathe operation, broad tools covering half 
the hub length are used; the shell of the 
hub is too light to stand up under a flat 
form-tool cut the whole length of the 
hub at once. The lathe cut with the wide 
half-length flat tool is perfectly smooth 
and steady, showing very conclusively 
that a circle of ten balls gives as good a 
bearing as a 60-degree cone-lathe center. 
I have never seen any use of the ball bear- 
ing which gave such convincing proof of 
accuracy and stability of support as this 
The section in 


159 shows the 


in the Lozier hub job. 
the side elevation in Fig 
mode of using the balls in the grinding 
spindle bearing, and the hub fixture body 
ball support is shown in Fig. 160 

There are whole sermons in these pic- 
tures from the Lozier practice; the grind- 
ing spindles run very fast, and are still 


and cold. The balls are very nearly one 
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LOZIER FA( 


proportion, i. e., one and a half times the 
length of the carriage 

The uprights of the machine are of the 
not cut 
adjustment of the spindle 


and are any 
The 
head is with a single screw, as shown at 
Fig. 2, at C, 
hand wheel, and when the head is desired 


iorm away 1n 


box 


manner 
which is operated with a 


to be clamped, the single bolt on the 


cross-rail clamps a brace which extends 


the 
The driving cone pulley is carried 


from pulling on both 


two uprights, 
gibs 
on a bracket or arm marked DP), Fig. 2, 


and this extends through the main 


upright and carries the driving cone, feed 


arm 


cone and the pinion, and is connected with 
the spindle head by the link &. When 
the head is raised or lowered, the arm D 
swings to different 


heights of the head, and the link F keeps 


accommodate the 


the gearing in mesh 
One feature of this machine is the cross- 
adjustment of the arbor. The end of the 


arbor is turned straight and fitted into the 
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spindle, as shown at F’, and driven with a 
key. The cross-adjustment, for conveni- 
ence in setting the cutters, is operated 
by screw G, the end of which is screwed 
into the arbor. This allows an adjust- 
ment of about 2 inches. 

Referring to the feed mechanism, Fig. 
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3, the feed screw H is very large and of a 
steep pitch, and is clamped stationary to 
the carriage. The nut, which is made of 
phosphor bronze, is a part of the bevel 
gear /, which revolves around the screw 
and feeds the carriage. The worm box J 
is fulcrumed on the stud of the worm at 





NEW HEAVY MILLING MACHINE. 
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Plan section 
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K, and when the automatic stop lever L 
is thrown out by the stop on the side of 
the carriage, the worm drops out of mesh 
in the worm wheel , which stops the 
feed and allows the carriage to be oper- 
ated by hand with hand wheel at side. 
These machines are built in five standard 
sizes, admitting work 16x 16, 20, 30, 36 
and 48 inches. The carriages are made 
to mill 4 feet long at the shortest, but are 
made to any length required. 


A A * 


Those Cheap Japanese Manufactures. 


A press dispatch from San Francisco 
may do something to relieve the minds of 
some of our countrymen, who should be 
too intelligent to be frightened by the 
bugaboo referred to. In the dispatch re- 
ferred to, Edwin Dun, of Ohio, Minister 
to Japan, is quoted as saying: 

“The supposition that Japan has grown 
arrogant after her victories is entirely 
wrong. And about Japanese manufac- 
tured goods and Japanese laborers com- 
ing here, there has been an unnecessary 
excitement. It is all ‘poppy-cock.’ There 
is nothing in it at all. I get letters con- 
stantly, and from all over, inquiring about 
those matters. I can only give one an- 
swer to all. 

“IT get letters particularly inquiring 
about bicycles. Well, there is no such 
thing as a Japanese bicycle. The bicycles 
that people use there are all made in the 
United States or in Europe, and so they 
will continue to be. No one need have 
any fear of that. 

“In her own line, Japan is going ahead, 
and rapidly, too. I refer now to silk goods, 
and she is making great efforts, too, in 
cotton goods and cotton yarns. The lat- 
ter lines many affect European interests, 


but won't affect ours.” 
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DRIVING MECHANISM AND ARBOR ADJUSTMENT. 


FEED MECHANISM OF MILLING MACHINE 
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ELECTRICAL MACHINERY. 


Slipping Clutch for Electrically- 
Driven Punches and Shears. 

The driving of punches and 
shears by electric motors offers some con- 
ditions which are peculiar to such work. 
The work is intermittent and of short 
duration, and for its the 
momentum of a heavy fly-wheel is de- 
pended upon. Each cut by the punch or 
shear reduces the velocity of the fly- 
wheel by a certain amount, and the driv- 
ing power, whatever it may be, is ex- 
pected to restore this loss of velocity be- 
fore the machine makes its next cut. At 
times when the work is of such a nature 
as to bring the cuts in rapid succession, 
the 


heavy 


performance 


motor does not have time to restore 





Owing to the above-named difficulties, 
it has been found necessary at the Pen- 
coyd Iron Works, where large numbers 
of punches and shears are driven by 
electric motors, to provide a slip joint be- 
tween the motor and the fly-wheel, which, 
by limiting the effort which the motor can 
put forth, thereby limits the current flow- 
ing through it, and so saves it from de 
struction from excessive load. 

We illustrate herewith a slip joint which 
has the 
Works, and which is found to overcome 
A slip joint ot 


been developed at Pencoyd 
the difficulties described. 
this kind seems to be an essential feature 
of heavy electrical work of this class, and 
its publication should be of corresponding 
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SLIPPING 


large size. Each succeeding cut there- 
fore finds the 


slower speed than the preceding one, and 


fly-wheel running at a 
as the speed reduces, the counter electro- 
motive force of the motor reduces, and the 
armature current increases with it. Under 
the 
greater and greater effort to re-establish 


such circumstances, motor makes 
the speed unless some means is adopted 
for relieving it. Moreover, the fly-wheels 
employed are necessarily very heavy in 
proportion to the power consumed and 
the capacity of the motor. This weight 
of fly-wheel requires considerable time 
for the speed to be established, with a 
correspondingly careful manipulation of 
the resistance box when starting the ma- 


chine. This careful manipulation it is not 


found possible in all cases to secure. 





CLUTCH 





The end of the motor shaft will be seen 
the 
This sleeve 


extending down through central 
sleeve to which it is keyed. 
is provided with a flange at its upper end, 
bearing through a leather ring against the 
face of the pinion which drives the fly 
wheel. The pinion has a conical bore, 
into which enters a conical bush faced on 
the with leather. The 
bush is driven from the flanged sleeve by 
a feather or key which is driven into the 
sleeve keyway, but has a sliding fit in the 
The into 
the pinion by a yielding pressure obtained 


outside surface 


conical bush. bush is forced 
by a ring of rubber between the end of the 
bush and a heavy washer, which is forced 
against the rubber by an adjusting nut 
screwed on the end of the outer end of the 


flanged sleeve. 


In action, the coupling acts like a rigid 


connection up to its slipping point 
Should, however, the current be thrown 
on too rapidly at starting, or should the 


} 


speed of the iy wheel be reduced to a 


point requiring more torque and current 
than the motor can supply without danger 
to itself, the coupling slips and the motor 
runs at a faster speed than the pinion 
This develops an increased counter elec 
which holds back the 


tromotive force, 


excessive current. The fly-wheel being 
driven by the frictional force transmitted 
by the clutch, its speed gradually increases 
until the speed of the pinion reaches that 
of the motor, when the slipping stops and 
the two move on together. 

It will be seen that the device requires 
no attention beyond an occasional setting 
up of the adjusting nut as wear of the 
leather requires it 

In addition to this slip joint, the design 
of the motor requires to be adapted to the 
Che 


speed motor, as used for driving most ma 


work usual shunt-wound, constant 
unsuitable 
motor, the 
as the fly- 


chinery, is found to be 
With 


reduction in speed 


quite 


for this work such a 


necessary 
small 


wheel gives up even a part of its 


leads to an excessive armature 


the 


energy, 
makes a desperate 
full The 
motor used is essentially 
that 
columns in connection with the ac- 


current as motor 


effort to re-establish speed. 
winding of the 
the same as recently described in 
thes« 
count of the methods employed in adapt 
the 


These motors permit a slight reduction of 


ing driving of planers. 


motors to 


and give an increase of torque 


the 
current required in a regular shunt-wound 


spe ( d, 


without great increase of armature 


motor. 
We 


current readings from punches and shears 


publish in another column some 


driven by motors of the above type and 

fitted with the slip joint here described 
The slip joint shown is intended for a 

horse 


motor capable ol developing 410 


power at 700 revolutions per minute 
A +. 4 


Electrical Tests of Power Required 
by Machines for Working 
Structural Steel, 

AT THE PENCOYD TRON WORKS, 


Machines Operated by Individual Motors. 


Large Punch fitted with two fly-wheels 
Machine 


motor. 


weighing 1,000 pounds each 


geared direct to shunt-wound 


Character of work during test—Punching 


cold, 


15¢-inch holes through 1-inch steel 


plates. Regular work of this machine is 
much lighte1 
Elect 
Readings. A Ve ae 
Motor and punch, empty—Starting 4 218 13.1 
Motor and punch—Friction : 5 22 I. 
Motor and punch at the time of 
punching...... oeee 15 21 4 


Remarks: Size of motor, 10 horse-power. 





| 
! 
| 
| 
| 
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The work was too severe for the motor 


and injured the armature after punching 


about 200 holes consecutively. 


Small Cropping Shears geared to motor. 
Average character of work—Shearing hot 


steel 1 inch square: 





Elect. 

Readings A. V. Be. 

Motor and shears—Running... 2 228 0.6 
Motor and shears the mome nt of cut- 

tine, with shunt field coils..... ».5 228 2.9 
Motor and shears the moment of cut 

ting, with compound field coils. 228 1.7 


Remarks: Size of motor, 1 horse-power, 
which was not of sufficient capacity to do 
the work. 
coils of the motor, the current was reduced 


After compounding the field 


about 4 amperes, but the machine still 
mained insufficient. 


Shear for Cold Steel Plates geared to 


moto! 
Elect 
Readings A Vv. PP 
Motor and shears— Starting ake 218 14.¢ 
Motor and shears—Friction.... 221 1.5 
Motor and shears cutting 3% x 
inch plate ; 20 2200—~Cé=*#S$».. 
Motor and shears cutting 8 x inch 
ST ccs naenen wee. cxaeteusees 38 229 11.2 
Motor and shears cutting 4x X% 
inch plate ak demeanor ‘ 77 215 22.2 


Remarks : Size of motor, 10 horse-power, 
shunt-wound, The flow of current was 
excessive and frequently injured the arma- 
ture. A slipping clutch was subsequently 
provided for pinion, See next report. 


Shear for Steel Plates geared to motor. 
Same machine and motor as last reported 
after being fitted with slipping clutch. 
This clutch is described and illustrated in 
another column. No injury to armature 
occurred after the clutch was added : 


Elect. 

Reading's a. V¥. SP. 

Motor and shears—Starting......... go 218 11.7 

Motor and shears— Friction 5 222 1.5 
Motor and shears cutting 8 x 1 inch 

| Re er eee sh cakes dilioa 35 220 10.3 
Motor and shearsc utting 9 x 14 inch 

MONG. obe%s 663s etenes > eens 60 218 17.5 
Motor and shears cutting 19 x }3 

inch plate........ “ee pre 79 215 20.2 


Scrap Shears connected direct to shunt- 
wound motor, Pinion fitted with slipping 
clutch. Shearing done cold : 


Elect 
Readings. A..¥. BAP. 
Motor and shears—Startinyg......... 70 220 20.6 
Motor and shears—Running.... 10 220 2.9 
Motor and shears cutting 4 x ‘4 inch 
POON NE i o56o ise canstavsieerweesas 20 220 5-9 
Motor and she ‘ars c utting - >x Winch 
steel plate , 30-22 8.8 
Motor and she: arsc utting 11x 4% inch 
steel plate oe 60 220 17.7 
Shearing steel rails 3 inches high J ee - 1S 03 
x 2), inches base x 17, inches tread | i 1 ia 
Shearing steel shafts, 244 inches di 
GIMStSF . cccces ° Terrrari tre 73 22 21.5 


Remarks : Size of motor, 15 horse-power 
shunt wound. 


Scrap Shears connected direct to com- 
pound-wound motor, Shears, the same as 
the next previous report, and motor the 
same with winding changed. Shearing 


done cold ° 


Elect. 

Readings. A. V. BP. 

Motor and shears—Starting..... 50 22 14.7 

Motor and shears— Running sees 10 220 2.9 
Motor and shears shearing 6% x % 

SEE OOO. sé. sineetes exmsines 17 22 5.0 
Motor and shears shearing 1 1X FY, 

GEE Wa desedunesssctce « veeenes 45 220 13.3 
Shearing steel rails 3 3 inches high x 

>, inches base x 1% inchestread. 42 220 12.4 


Shearing steel shafts 2% inches dia. 50 22 14 7 
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Scrap Shears connected direct to motor. 
Comparison of shunt and compound wind- 
ing, 15 horse-power motor, Voltage, 220 
in all cases. Shearing done cold: 


Amperes 
Shunt- Comp’d 


Readings. wound, wound 
Motor and shears —Starting.. ...... 7 50 
Motor and shears—Running......... 9-11 yt 
Cutting 6% x &% inch iron wis 15-2 
Cutting 11 x 54 inch iron ‘ 6 4 


Cutting 11 x 4% inch iron again 
‘utting 4 x % inch iron 

‘utting 7x % inch iron .. 

Sutting steel rails 3 inches high, 2 

base, 1 tread acm 45 
utting steel rails 3 inches high, 
base, 1% tread, again 

‘utting steel rails 3 inches hig h, 2 
base, 17, tread, again 

‘ut ting steel rails 3 inches high, 2%, 
base, 174 tread, again es : 
“utting steel rails 3 inches high, A 

base, 174 tread, again 5 
‘utting steel shafts 2'4 inches diam 7 5 


~ ~~ =~ = rae 


~ 


Hilles & Jones’ Double Angle Shears 
connected direct to motor, Comparison of 
shunt and compound winding; 40 horse- 
power ; voltage 220. Shearing done cold. 


Amperes. 
Shunt- Comp’d 


Readings. wound, wound. 
Motor and shears—Starting. . : 130 120 
Motor and shears—Running . 18-25 
Cutting 6x 3% x %-inch steel angle 35 


Angle shear, with fly-wheel of 1,000 
pounds weight, driven by counter shaft 6 
feet long, 24% inches diameter, with 2 hang- 
ers. Speed of counter shaft, 7oorevolutions 
per minute, Motorcoupled direct to counter 
shaft. Material operated upon, cold steel 


angles. 
Elect. 
Readings A. V. EP. 
Motor, and counter shaft (belts on 
loose pulleys)...... ‘ aes 4-6 225 1.4 


Motor, counter shaft. ‘and shears, 
shearing one6%x4x %inchangle, 40 225 12.1 


Remarks: Size of motor, 15 horse-power. 


Milling Machine for Steel Plates geared 
toshunt-wound motor. Diameter of cutters, 
6 inches ; face of cutters, 18 inches; feed, 
2 inches per minute : 


Elect 

Readings A. V. HP 

Motor and machine idle. 4 222 ca 
Motor -_ one tool cutting 13 inches 

wide x finch Gee@p...... ..-ce<s- 30-22 8.8 
Motor and one tool cutting 13 inches 

wide by y, inch deep...... ; 40 220 11.8 


Remarks : Size of motor, 
which was not capable of doing the work 


5 horse-power, 


and heated badly, owing to a constant ex- 


cessive load. 


Hot Saw for Structural Steel. Speed of 
saw, 1,800 revolutions per minute. Short 
counter shaft between motor and saw 
shaft : 

Elect. 

Readings A. V. HP 

Motor, counter shaft and saw 25 22 7.4 
Motor, counter shaft and saw ycut- 

ting one 4x 4x % inch angle 100 219 29 
Motor, counter shaft and saw, cut- 

ting one 10 x % inch flat.. 225 218 65.7 
Motor, counter shaft and saw, cut- 

ting one 9 x &% inch I beam ; 275 218 80.4 


Remarks: Size of motor, too K. W, See 
next report for same machine on different 
work, 


Hot Saw for Structural Steel. Same 
machine and motor as that last reported. 
Readings taken when cutting 20 x 4% 
inch I beams. Readings give maximum 
and minimum for each cut : 


Elect. 
Readings A. VW. HP. 
Motor, counter shaft and saw (run- 
BING SIMPCY) 000 .ccccrcoccevccccces 15 ‘ 4.¢ 
\ 100 3 
First cut, 2% minutes.... or to 230 to 
{ 175 53-9 
{ 100 S 
Second cut, 1 minute...... wine to 23 to 
/ 75 84 
( mm 30. 
Third cut, 55 seconds... .. ‘ to 23 to 
300 2.5 


Machines Operated by Motor and Line Shaft. 

Two Angle Punches and one Double 
Plate Planer, driven by line shaft 45 feet 
long 2,4, inches diameter, with 7 hangers. 
Speed of line shaft, 750 revolutions per 


minute. Shunt-wound motor shaft coupled 
direct to line shaft. Punching done cold. 


Elect. 
Readings A. V¥. 8? 
a or and line shaft (belts on loose 
JUNSYSE) «0000002000 - ice: 
ut tor, line shaft and one punch, 
punching holes }3 inch diameter in 
4 inch angles........ 
Motor, line shaft and two punches, 
punching holes is inch diameter in 
4 inch angles.. 
Two punches and double planer, 
working ie Saga antici Rees 4 I 
\ ) 4 
The moment of reversing planer.. to 21 to 
II r.7 


Remarks: Size of motor, 25 horse-power, 
The planers and punches are belted from 
counter shaft. Each punch has two 1,000- 
pounds fly-wheels. 


Eight Head Multiple Drill.Gantry, driven 
by line shaft 15 feet long 134 inches diam- 
eter, with 8 hangers. Speed of line shaft, 
850 revolutions per minute. The line shaft 
is the main driving shaft of the machine, 
from which the drill heads are driven. The 
work of the machine is the drilling and 
reaming of holes in steel girders. Holes 
punched 3 inch before drilling, and en- 
larged by drills to {§ inch. 


Elect. 
Readings A. V. HP. 
Motor connected direct to shaft 9 
Starting a a 
Motor and line shaft with friction | f 
wheels in contact............ - 43-2 
Motor line shaft and five drills 
ESE ae ee ee 7o 218 20.4 
Motor line shaft and six drills, drill 
DN, 6 car ccc vee aneaemenwas.s son cebans 85 218 24.8 
Motor line shaft and seven drills, 
el , 5 217 27 
Motor line shaft and eight drills, | rae od 2 
drilling . } bee — mid 


Remarks: Readings taken with a 1Io- 
horse-power shunt-wound motor driving 8 
drills ; motor was not of sufficient capacity. 
A 25-horse-power motor was substituted. 


Large roll lathe, with 2 tools turning 
steel rolls, driven by line shaft 15 feet long, 
2 inches diameter, with 3 hangers. Speed 
of line shaft, 494 revolutions per minute. 
Motor coupled direct to line shaft. 


Elect. 
Readings A. V. BLP. 
Motor, line shaft and lathe.... 8 2 2.3 
Motor, line shaft and two tools, } Se res a? 
ONIN ois nse: Sedeee weeeeses So ‘ane wk 
Motor, line shaft and two tools— 
verage..... a eee sveeee 37.5 220 I! 


Remarks : Size of motor, 10 horse-power, 
shunt wound, which at the time of test was 
turning a roll whose diameter was 33'% 
inches, with tools 434 inches wide, cutting 
at their full capacity. 


Three 30-inch milling saws, driven by 
line shaft 35 feet long, 154 inches diameter, 
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with 7 hangers. Speed of line shaft, 860 
revolutions per minute. Motor coupled 
direct to line shaft. Material operated 
upon, structural steel. Saws, 301nches di- 
ameter by 4 inch thick : 


Elect. 
Readings. A. V. SLP. 
Motor and line shaft (belts on loose 
pulleys) ee ose SS 283 8.5 
Motor, line shaft and one saw, saw- 
ing 7 x 3% inch I beams...... 10.6 220 3.1 


Motor, line shaft, two saws, each 
sawing two 12x % inch channel 
beams, and one saw, sawing 7 x | 
3g inch I beam 


Remarks : Size of motor, 10 horse-power, 
shunt wound. It requires 1.8 horse-power 
for each saw, sawing two 12 x 34 inch chan- 


22.6 220 6.7 


22 22 +7 


nel beams and .6 horse-power to saw one 
7 x % inch I beam. 


A A a 


Counter Electromotive Force, Torque, 
Current and Field Strength. 


The torque of a motor (as well as the 
counter torque of a generator) is the re- 
sult of the direct action of the field mag- 
nets on the armature wires. The torque 
therefore increases or decreases with 
similar changes in either or both the 
armature current and field strength. With 
a constant field, and so far as the armature 
alone is concerned, the torque depends on 
the armature current. It was shown in a 
previous article that with a constant field 
the counter E. M. F. depended upon the 
speed, and it is desirable to remember 
these two facts, which go a long way to- 
ward explaining the action of motors, 
namely: With a constant field the counter 
E. M. F. is determined by the speed, and 
the torque by the current which the coun- 
ter E. M. F. allows to flow; or, to put it 
in another way which more clearly de- 
scribes the action of a motor, the speed 
adjusts itself to a point where the counter 
E. M. F. permits sufficient current to 
flow to develop the torque required to 
overcome the resistance. If the speed be 
supposed less than this, then additional 
current will flow, which, developing more 
torque, will increase the speed, and with 
it the counter E. M. F., thereby checking 
further increase of current. 

In a previous article the relations be- 
tween E. M. F., counter E. M. F. and 
speed were considered. In this article 
the relations between those quantities and 
the strength of the field magnets will be 
discussed. In the case of a dynamo, it 
will be assumed to be driven at a constant 
speed; and in the case of a motor, to have 
a constant applied E. M. F. In all cases, 
the fields are supposed to be excited by an 
independent current, so as to be capable 
of regulation independently of the arma- 
ture current. 

In the case of the dynamo, the action 
under a change of field magnet strength is 
very simple. An increase in the field 
strength leads to an increase in the E.M. 
F. generated, and vice versa. If the resist- 
ance of the armature circuit be constant, 
the current will vary with the E. M. F., 
and the work put into the current wil! 


vary likewise, though more rapidly. Ii 
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the E. M. F. be doubled, the amperes of 
current will be doubled; and since the 
power is the product of the volts and 
amperes, the power will be quadrupled. 
This action, under an increased E. M. F. 
due to an increase of field strength, is the 
same as that described in a previous arti- 
cle for an increased E. M. F. due to an 
increase of speed. It is obviously imma 
terial which cause produces the increased 
E. M. F., as in either case a proportional 
increase in the current will take place, and 
the power will be in proportion to the 
square of the E. M. F. This increase ot 
power in the case of an increase of field 
strength must be supplied by an increase 
in belt pull, since the speed is supposed to 
be constant. 

With a motor the action is less simple, 
and in fact leads to a result which is the 
direct opposite to what would at first sight 
be expected. Imagine a motor properly 
loaded and running under normal condi- 
tions: A certain counter E. M. F. is being 
developed, depending on the field magnet 
strength and the speed. The difference 
between the counter and applied E. M. F. 
the current through the armature. Now 
gives an effective E. M. F. which forces 
suppose the field current, and conse- 
quently the magnet strength, to decrease: 
The E. M. F. of a generator depends, as 


was shown in a previous article, upon the 


speed and field strength, and it was also 
shown that the counter E. M. F. of a 
motor is generated in the same way and 
is subject to the same laws. When the field 
magnet strength of a motor is reduced, the 
counter E. M. F. is reduced in proportion, 
and thus allows more armature current 
to pass. We thus have a reduced field 
strength and an increased armature cur- 
rent. The torque is the result of their 
mutual action; and if the increase of cur- 
rent were proportional to the reduction in 
field strength, there would be no change 
in the torque. In point of fact, however, 
the increase of armature current is greater 
than the reduction in field strength, and 
the result is an increase of torque. The 
reduction in counter E. M. F. which al- 
lows the increased armature current to 
flow is proportional to the reduction in 
field strength; but, as was shown in a pre- 
vious article, the increase of current is 
much greater than the reduction in coun- 
ter E. M. F., and consequently much 
greater than the reduction in _ field 
strength. Since, then, the increase of cur- 
rent is greater than the reduction of field 
strength, the torque is increased, and this 
leads to an increase in speed, which in 
turn immediately increases the counter 
E. M. F. and checks the further increase 
of the armature current. The final result is 
that the machine settles down at a point 
where the speed is higher, the counter 
E. M. F. lower and the current heavier 
than before the reduction in field strength 
was made. 

This result of an increase of speed with 
a reduction of field strength is the very 


{ what would be expected at 


opposite <¢ 
first sight, and a natural question at this 
point is—How far would this result fol- 
low, and what would be the result if the 
field strength were gradually reduced to 
nothing? 

It will be observed that the result is due 
to the fact that the increase of current 
through the armature is greater than the 
reduction of counter E. M. F. which al- 
lows it to pass This effect is due to the 
fact that the counter E. M. F. is nearly 
equal to the applied, so that a relatively 
small drop in the counter E. M. F. pro- 
duces a relatively large increase in the 
effective E. M. F. 
a previous article, it was shown that with 


In a supposed case in 


an applied E. M. F. of 100 and a counter 
E. M. F. of 99, giving an effective E. M 
F. of 1 volt, a reduction in the counter 
E. M. F. to 98 volts doubled the effective 
E. M. F., and with it doubled the current. 
This action becomes less and less as the 
counter E. M. F. becomes a smaller frac- 
tion of the aplie dE. M.F.. Ifthe applied 
E. M. F. be, as before, 100, and the coun- 
ter E. M. F. 50 volts, the effective E. M. 
F. will also be 50 volts. If the counter 
E. M. F. be reduced to 49 volts, or 2 per 
cent., the effective will be increased to 51, 
or 2 per cent., and the current will be in- 
creased by the same percentage. We 
see, then, that with the counter E. M. F. 
equal to one-half the applied E. M. F., the 
increase in current would be proportional 
to the change in the counter E. M. F., 
which, again, is proportional to the re- 
duction in the field strength. The in- 
crease of armature current being therefore 
in the same proportion as the reduction 
in field strength, the torque resulting 
from their mutual action would be the 
same as before the change was made, and 
no change in speed would follow. With 
a counter E. M. F. less than half the ap- 
plied, a decrease in the field strength 
would be accompanied with a decrease in 
torque and speed. Of course, this discus- 
sion of what would happen if the counter 
E. M. F. were reduced to one-half the ap- 
plied is, in point of fact, hypothetical. In 
an actual motor the increase of current 
would have burned out the armature long 


before that point was reached. 


aaa 
Death of John C. De La Vergne. 


John C. De La Vergne, President of the 


De La Vergne Refrigerating Machine 
Company, died in this city on May roth. 
He was a pushing and successful business 
man rather than a mechanic. About 
twenty years ago he became interested in 
the Burr Brewing Company, and with W 
H. Burr, of that firm, he invented the re 
frigerating machine for breweries, and 
since that time this business has occupied 
his attention. In 1883 there was a law 
suit between the partners, in regard to 
the patents, which resulted favorably to 
Mr. De La Vergne, and the fine factory 


iufacture 


in this city was built for the ma 
of this line of machinery 
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Letters from Practical Men. 
Standard Size for Technical Journals. 


Editor American Machinist: 

If all mechanical papers would adopt 
a standard size, as you have done, it would 
be a great convenience to the advertisers. 

Take a large house, for instance, run- 
ning a quarter-page advertisement in ten 
papers: It is now necessary to use differ- 
ent size cuts, and to make up ten different 
“ads,”’ to suit the various size papers. If 
they were of a standard size, the same 
size cut and same style “ad” could be used 
in all ten papers, which would be an ap- 
preciable saving not only of time, but in 
the cost of cuts, to every advertiser. 

Most of these papers have advocated 
standard size catalogs, standard size 
cards, etc. Now, why not get down to a 
“standard” themselves? 

The Davis & Egan Mach. Tool Co. 
B. B. QUILLEN, 
Secretary. 
A A A 


An Interesting Electric Generating 
Plant—Rifle Bullets in Place 
of Cape Chisels. 
Editor American Machinist: 

In company with about seventy-five of 
our citizens, comprising high Church 
officials, the Governor of the State, mem- 
bers of the County Court, City Council 
and other officials, your correspondent 
paid a visit to the works of the Big Cot- 
tonwood Power Co. recently. 

The works are situated at a point called, 
from its excessive steepness, “The Stairs,” 
in Big Cottonwood Canyon, about 14 
miles from Salt Lake City. Here the 
company have built a dam across one side 
of a natural basin at the upper part, and 
have tunneled through a rock spur for the 
pipe outlet, so that they obtain a high fall 
with a comparatively moderate dam, about 
500 feet long and 35 feet high at the deep- 
est part. The area of the reservoir is about 
eight acres and will hold sufficient water 
to run the plant for about 30 hours, in 
case of washouts or other accidents to the 
stream above. Across the reservoir is laid 
a pipe 50 inches diameter, 1,372 feet long, 
built of wooden staves with steel bands, 
to convey the water from the creek direct 
to the penstock, in case, from any cause, 
it should be necessary to empty the reser- 
voir. 

The overflow and discharge gates from 
the reservoir open into a channel cut in 
the solid rock, 30 feet in width, allowing 
ample room for any sudden rise, as the 
main channel of the creek is full open on 
one side of the reservoir site and has not 
been obstructed in any way. 

At the lower end of the reservoir is a 
penstock 7 feet diameter, 14 feet high, into 
which the wooden pipe delivers; it also 
has two 48-inch inlets from the reservoir. 
From the penstock is led the 48-inch steel 
pipe, which, after passing through a tun- 

nel for 426 feet, cut in the solid rock, de- 
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scends the slope to the power house be- 
low, having a length at 2,380 feet and a 
total fall of 380 feet to the wheels. 

The power house is built on a small flat 
at the foot of the slope, and is 35 feet wide 
by 100 feet long, in two stories, the lower 
story 20 feet and the upper one 12 feet. It 
is built of brick, with brick and cement 
floors and roof supported on 20-inch steel 
beams, and is fireproof. 

In the power house are four 500-kilo- 
watt, three-phase generators, built by the 
General Electric Co. On the same shafts 
are the Pelton wheels, from the Pelton 
Co., of New York; they run at 300 revolu- 
tions per minute. There are also four 
Edison exciters, each run by its own 
wheel, with two other small wheels for 
regulation. The supply to the large 
wheels is controlled by a system of levers 
facing the switch board, one to each wheel, 
with a center lever controlling the whole 
at once. 

Covering the whole station is a trav- 
ersing crane running on rails on the side 
walls, powerful enough to lift with ease 
any part of the ponderous machinery of 
the generators. 

On the upper floor will be the trans- 
formers, raising the potential from 525 
volts as generated to 10,000 volts, for 
transmission to thestation near the Knuts- 
ford Hotel in Salt Lake City, where the 
current will be reduced and distributed. 

The pole line is of very solid construc- 
tion, and is in some places in very diffi- 
cult locations, as, owing to the steepness 
of the canyon sides, it was sometimes hard 
work to find a footing, in many places the 
post holes having to be blasted out of the 
rock. There are four sets of three wires 
each, interchanged on the supports to 
neutralize the induction, and one pair of 
telephone wires. 

The company have expended about 
$350,000 and expect to be ready in two or 
three weeks. They already have con- 
tracts to supply about 2,000 horse-power 
to the present Electric Light Co., the 
street railroads and others. 

This enterprise owes its inception and 
execution entirely to Mr. Robt. M. Jones, 
formerly of Cheyenne, who started in at 
first with a few friends, and after doing 
considerable work, finding their means 
insufficient for the project, looked about 
for other help. Mr. Jones took a trip to 
New York and succeeded in enlisting 
Eastern capital in the enterprise. The 
whole of the work has been built under 
Mr. Jones’ personal inspection and super- 
vision, and is of a very complete and per- 
manent character. 

Mr. Jones showed us a novel method of 
perforating iron plates, which was inter- 
esting to the engineer members of the 
party. It was required to cut four 48-inch 
openings in the 7-foot penstock for pipe 
connections, and the plates were ™% inch 
thick. They commenced cutting through 
with cape chisels; but as that was tedious, 
they procured some steel bullets cased 
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with copper, and shot a line of holes 
through with a rifle from a distance of 
about 30 feet, and cut out the intervening 
edges, doing the whole job in a very short 
time. 
W. J. SILVER. 
Salt Lake City, Utah. 


aaa 
The Abuse of Formulae. 


Editor American Machinist: 

Mr. Griffin, in his able article under the 
above heading, in your issue of April 23d, 
makes some very interesting and instruc- 
tive points—points that are timelyand that 
can hardly fail to be of advantage to the 
young engineer, who is, naturally enough, 
rather likely to hang his hopes on a blind 
adherence to formule, the branches of 
which, alas! sometimes break just when 
most needed. If a traveler who was told 
that he could ford a distant river at a cer- 
tain point should, upon arriving there, 
find the river swollen above its banks by 
rains, he would doubtlessly modify his 
plans. As Mr. Griffin intimates, it is just 
so in the use of formule. A blind ad- 
herence to them is worse than no knowl- 
edge at all. 

An engineer who is largely engaged in 
designing steam engines, for example, 
may not, if called upon to design one of a 
different size, and otherwise different from 
anything he has previously designed, con- 
sult any formule which he has, so far as 
steam engines go, laid aside with the 
things of the past—forgotten. He may 
really believe that he receives no benefit 
from them. This I do not believe. Their 
consideration years before has left an un- 
defined impression on his mind, through 
the influence of which he fixes sizes and 
proportions intuitively, as it were, about 
in accordance with the knowledge he has 
gained from them, modified by experi- 
ence. I believe many things come to the 
engineer in that way. Without, appar- 
ently, using formule in his work, even 
with a belief that he does not, he is making 
use of them all through his work, al- 
though he has quite forgotten their ex- 
pressions. 

But what the engineer has the most 
reason to complain of—or the mechanic 
at least—is not referred to by Mr. Griffin; 
that is, a lack of agreement amongst 
formule makers; “lack of consistency,” 
it might be termed. This, and a rather 
general lack of the result of modifying 
conditions, lead many engineers to fabri- 
cate their own formule instead of using 
those found in text-books, which is, after 
all, often a wise proceeding for more than 
one reason. 

Referring to lack of consistency, several 
years ago, after I had to do with the de- 
signing and construction of a considerable 
number of steam engines, using precedent 
and what others were doing rather freely 
in the matter of fly-wheels, in building 
different sizes of a new engine I deter- 
mined to get right in this matter, and for 





























May 21, 18606. 


this purpose read everything I had on the 
subject—everything I had or could get 
hold of. The result was that, taking 
those authors whom we are apt to rever- 
ence as “eminent authority,” I could find 
that almost any weight of fly-wheel would 
be right—that is, if I took the right author 
as authority. I was obliged, in sheer 
desperation, to make a formula of my own. 
The formulz I consulted were given with- 
out any modifications or references to con- 
ditions; and as they were given in some 
instances, one would call for a fly-wheel 
that would weigh more than twice as 
much as in another, and this in the in- 
stance of engines of any size. 

Something very similar to this is the 
case with many things of common use, 
the strength of the teeth of gear wheels 
being a notable example. 

It is such discrepancies as these that dis- 
gust the engineer and confuse*and mislead 
the There should be more 
consistency. Lack of it brings all sorts 
of formule into disrepute. It reminds 
one of a good many publications that 
gravely tell the reader that a condenser 
on a steam engine will add 20 to 30 per 
cent. to the power without so much as a 
hint as to whether the steam pressure is 
5 pounds or 150 pounds. This may not 
trouble the engineer, but it may be worse 
than Greek to the plain mechanic, who 
could give the engineer a pocketful of 


mechanic. 


points on turning shafts and boring holes. 
FRANK GLEASON. 
* * * 
Testing Lubricating Oils. 
Editor American Machinist: 

In your issue of April 23d was an in- 
quiry for a cheap device for getting at 
the lubricating machine 
oils. Such a device is shown in the ac- 
companying cut. 

Get a box at least as long as the diam- 
eter of the shaft; have it babbitted, and 
drill a hole through the top and nearly 
through the babbitt, so that a thermom- 
eter will nearly reach the shaft. 

Put a clamp on the box as shown, hav- 
ing one side long, so as to have a hinged 
support fastened to the floor on the short 
end and a weight on the long end. Pro- 
vide a sight-feed oil cup so as to feed a 
certain amount of oil for, say, ten min- 
utes. 

If you have a standard oil, screw the 
clamp together, adding weight as neces- 
sary, until in the ten minutes the tem- 
perature will rise twenty-five degrees, or 
thereabouts. 

When your oil agent comes around, 
put in some of his oil and get it feeding 
right so as to consume the same amount, 
and then screw up the clamp until the 
weight is lifted and note the rise in tem- 
perature. This will give the property 
for lubrication. Then note whether it 
feeds freely, so that there would be no 
trouble in this direction. Then learn the 
cold test, or how it would feed in cold 


properties of 
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weather, in exposed places, and when 
rooms get cold in the cold winter morn 
ings. There is another condition comes 
in now: If an electric station, or if the oil 
is to be caught and filtered, it is imper- 
tant that a straight shall be 


used—in the first case, so that one kind 


mineral oil 


Thermometer 
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FRICTION DEVICE FOR TESTING OILS. 


of oil can be used for engines, shafting, 


dynamos, commutators, blowers, etc.; 
and second, because if a compound oil 
is used it will thicken up every time it 
is filtered, and in a short time will be un 
fit for further Then 


gines, like the “Ideal,” that have a case 


use. there are en 
containing oil, and also the water that 
comes from the piston rod 

Animal oil 
agitation, as well as with alkalies, and in 


will mix with water by 


such situations compounded oils are in- 
admissible, as in a short time they get 
thick like soap, and do not feed, and a 


straight mineral product is the only 
proper thing to use. 
Now, these straight mineral oils will 


heat up quicker in the device described 
than some mixtures of animal oil, so that 
the temperature shown by the thermom- 
eter is not the only test in all cases. If 
in a mill, and the oil is not to be filtered, 
then the oil showing the least rise in tem- 
perature is the better if it feeds well, does 
not gum, and will work the year through. 
If for the other purposes, and you have an 
oil that shows up well for a lubricant, then 
the alkali test, as described for cylinder 
oils, will tell whether it is straight mineral 
or not. 

Another thing should be taken into ac- 
count, and that is the weight and speed. 
Light, high-speed machinery requires a 
thinner oil than heavy machinery. 

A careful used 
week to week will often show the effects 


record of coal from 
of using different oils. 
W. E. 
A A ~ 
Technical Education. 


Editor American Machinist: 

The letters which have appeared re- 
cently in your valuable paper, concerning 
the requirements for admission to me- 
chanical engineering colleges, and Cor- 
nell University in particular, have been 
perused by me with interest, as I at one 
time had the pleasure of being a student 
at Cornell. 

In reading over the list of studies pur- 
sued, one would judge that there was 
much in them that a mechanical engineer 


CRANE, 
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could well dispense with; but in our times 
it is well for a man to have general as well 
as specific knowledge, so that when the 
occasion demands he will not be found de 
ficient 

One difficulty I believe is that young 
men who learn trades before entering col 
lege often overrate the value of their 
practical training; and when principles are 
only see what 


the 


explained to them, they 
but 


which were not clear to them 


they knew before, reasons {o1 

In my own case, I had spent years in the 
shop and had picked up endugh know! 
edge of drawing to be able to do a little 
of it; 
work to the professor in charge, 


but when I presented some of my 
and he 
placed me in the elementary department 
I thought that my time was being mis 
spent Aiter eight years’ experience as 
a practical draftsman, I have often felt 
thankful for the knowledge I gained whil 
there 

other 


There several 


chanics of my a 


were young ne 


quaintance who entered 
the course at the same time I did, and we 
were all deficient in mathematics, which 
of course, was due to the fact that we did 
not know the value of those studies until 
we were placed in a position where their 
My advice to 


young men who have a desire and an op 


application was necessary 


portunity to take a_ technical cours« 
would be to prepare carefully before ente1 
ing college, and then the task will not be 
so laborious 

\s I remarked previously, the studies 
laid out are calculated to broaden a man’s 
intellect, and the range is not so confined 
as to make him too thoroughly mechanical 
in his knowledge. Many a man who has 
been financially successful as a manuiac 
turer, superintendent or designer, has 
paved the way to success by his knowledge 
of principles and facts that bear indirectly 
on his profession 

OMEGA 
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Charging a Cupcla. 
Editor American Machinist: 
Having had thirty-five years of active 
the 
read a great many letters in papers de 


experience in foundry, and having 
voted to mechanical subjects, and having 
also read most of the books on iron found- 
ing, I have seen very little said regarding 
the 
record of the mishaps that have taken 


details of cupola working; while a 
place, and the losses which have been in- 
curred by the proprietors, through a want 
of knowledge regarding the melting of 
iron in the cupola, or through careless- 
ness in charging, or both, would fill a 
large book. 

The object of this letter is to state as 
clearly as possible some of the causes of 
the hanging of charges in the cupola 
These may be caused in a variety of ways: 
1st. In not having the cupola bricked up 
bricks 
sticking out a little further than the course 


plumb, leaving a lower course of 
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above it. 2d. In charging the cupola ina 
careless manner, by throwing in pieces 
of scrap iron with many angles, so that 
they will lock in the sides of the brick 
and cause the furnace to hang, and the 
coke burns out from under them. 3d. 
Overcharging; that is, putting in more 
iron to a charge than the fuel is able to 
melt. 4th (This is oftener the cause than 
all the others combined). An insufficiency 
of fuel on the bed; and this, I claim, is the 
most important thing connected with the 
working of the cupola, and particularly so 
in the melting of chilled iron. 

I have seen, time and again, in various 
places where I have worked, in big shops 
and in small, that after tapping out abcut 
the first charge, the cupola would refuse 
to melt and the bottom would have to be 
dropped; or, if it kept on melting, it would 
be where there was an excess of fuel be- 
tween the charges, and the iron would 
melt so slow and dull that the work would 
generally be spoiled, and the men, after 
standing around from half-an-hour ‘to an 
hour, would be sent home and some of 
them laid off for want of floor room until 
the heat was finally taken off. When a 
cupola acts in this manner, it is plainly a 
case of insufficiency of fuel in the bed and 
too much between the charges. Now, 
there is a rule for the charging of fuel in 
the cupola which has never failed me 
since I found it out. It is a long way 
from the theoretical amount of fuel it 
should take to melt iron, but in practice 
it is correct. This refers strictly to cu- 
polas in which coke is used entirely; hav- 
ing been in the West for the past twenty- 
five years, I have not had much experi- 
ence with anthracite coal, not having used 
much for that length of time. 

Take, for example, a cupola 30 inches 
inside diameter, of brick, with 15 inches 
from iron bottom of cupola to bottom of 
tuyeres. This cupola will take a bed of 
coke of 571 pounds, with charges of iron 
of 1,250 pounds. This is as much iron as 
ought to be charged for safety if the iron 
is pig and heavy scrap; but if the scrap 
iron is light and compact, the charge may 
be safely increased to 1,500 pounds. The 
remaining charges of coke should be 75 
pounds to 1,250 pounds of iron, or 1634 to 
1. If it should be light, compact scrap, 
this can also be increased to 1,500 pounds 
charges. This will bring your iron down 
hot and fast, provided, of course, that the 
coke be Connelsville or its equal, and the 
cupola has been charged intelligently. 
Taking a 30-inch cupola and 571 pounds 
charges of coke with 1,250 pounds charges 
of iron as units, then to charge a 42-inch 
cupola, 30:42::571:7, the answer 


571 X 42 
wanted ; or, — 799, or Soo 


pounds of coke for a 42-inch cupola 
bed. The charges of iron would read 
1250 X 42 
305 425:1,250: 47, or, —— = 1,750 
30 


pounds of iron would be a safe charge 
for a 42-inch cupota. 
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As I mentioned above, if the scrap iron 
is small and compact, the charges in a 
2-inch cupola can be increased to 2,000 
per charge. Now, with regard to the coke 
charges after the bed, they would be 
1,750 X 75 
>: 3,750: %, OF, = 105 
1,250 


pounds, the charge of coke in a 42-inch 


26°49 
1,250 : 7 


un 


cupola. 

This will melt the iron hot and fast, and 
with 1,750 charges any iron can be melted 
that is suitable for this size of cupola. This 
can all be done in a cupola with one range 
of tuyeres, and the ordinary air chamber 
around it, in using a Colliau cupola. This 
amount can be reduced a little, but not 
much, showing that perfect charging is 
the secret of cupola working. 

E. GRINDROD. 

Helena, Mont. 

A A y 
Storing Pattern Lumber — Comput- 
ing Weight of Round Iron. 
Editor American Machinist: 

The matter of taking care of the lumber 
used in the pattern shop is generally more 
or less of a nuisance; and while the way 
I am about to explain is by no means per- 
fect, it has some good features, and I pre- 
sent it to the readers of the “American 
Machinist” after having tried it for more 
than a year and found nothing better. 

Our pattern shop is about 36 feet wide, 
with a half diamond truss of wood. As 
the roof is about one-third pitch, there is 
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i Fig. 3 


ARRANGEMENT FOR HANDLING PAT- 
TERN LUMBER 

quite a large space between the members 
of the truss, i. e., between the lower chord 
and the rafters. We decided to utilize 
this space for the storage of lumber. This 
was done by nailing vertical strips I x2 
inches onto the trusses, about 3 inches 
apart in the clear. Then a horizontal piece 
I x 3 inches was nailed to these, leaving a 
space so that boards 24 inches wide could 
be pushed on edge between the vertical 
strips. A similar arrangement was sus- 
pended between the trusses, so that short 
lengths of lumber could be stored. 
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In Fig. 1 the lumber racks are on the 
right and left-hand sides, while a movable 
platform D occupies the space between 
and travels on the track C C, made of 1% 
x 7-inch yellow pine. These rails C C are 
spiked to hangers, which are in turn 
spiked to timbers BB. The members 
AA are the rafters of the trusses. 

When I proposed this arrangement, 
some objection was made on account of 
the cost; but, after all, the expense was 
very small and the device is simple. 

The platform is simply a frame shown 
in plan in Fig. 2, the sides and ends of 
which are 1% x 7-inch yellow pine, braced 
as shown in Fig. 2, with strips 14x3 
inches. The wheels are about 1%-inch 
face and about 7-inch diameter, and the 
axles are simply round rough rods of bar 
iron. The wheels were chucked and a 
flat drill rammed through them, and set 
screws hold,them on the axles. 

The journal bearings are cast iron, made 
as shown in Fig. 3. I made the pattern for 
this job, and it took me probably a half- 
hour. The hole was drilled so the rough 
shafts would go through easy, and the 
bolt holes made themselves. Six of these 
castings were required, and were secured 
in place by %-inch rods going clear 
through, thus tying the frame work to- 
gether. The decking is 1I-inch rough 
boards. 

We can easily put 10,000 feet of lumber 
up there, and it is not much of a job to 
get it there. Lumber seasons well there, 
and every individual board can be exam- 
ined readily, and, also, only as much as is 
wanted at a time need be cut off. A per- 
son can tell just what lumber is on hand 
and how much. It is true that the boards 
warp some, but they usually come back, 
and I have found no more difficulty on 
that score than when piled flat with hori- 
zontal strips between. 

We have had quite a shower of con- 
stants, formule, etc., lately, and I will 
offer the following rule for estimating the 
weight of round bar iron. Of course, it 
is only approximate. I have never seen 
it or heard of it, but it just occurred to me 
when running over a table of weights. 
This is the rule: 

Take the diameter in sixteenths and 
square it; point off two places: 

For instance—What is the weight per 
foot of a 3-inch round iron bar? 3 inches 
equal 48 sixteenths, 48 squared equals 
2,304; pointing off two places gives the 
weight 23.04 pounds. The actual weight 
is 24.03. 

Take 2-inch shaft: 32 squared equals 
1,024; pointing off two places gives 10.24 
pounds. Actual weight, 10.68 pounds. 

This is easy to remember and is close 
enough for many purposes. 

A. lL. BOWEN. 
A A A 
Fastening Piston Rods. 
Editor American Machinist: 

It is no wonder that Mr. Bullock did 

not give us his method of securing piston 
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rods all at once, because it is rather too 
much to swallow. As he first described 
it in the “American Machinist,” April 2d, 
we were given to understand that he had 
a taper thread in the cross-head and upon 
the rod, and that he depended upon the 
fit of those threads, and the expansion of 
the split end of the rod by the screw plug, 
to hold the piston rod securely. It ap- 
pears now (issue of April 30th) that Mr. 
Bullock has not been able to get a perfect 
fit on his taper thread just at the moment 
when his rod reached the “one and only 
correct length for it,’ and so he really 
holds his rod in one direction by fetching 
up against a shoulder, a 134-inch piston 
rod with a shoulder of ,4 inch or less, 
depending upon the fit, and in the other 
direction by the pull upon the thread. 
Now, I have had some experience with 
shoulders of ,; inch on piston rods, also 
with taper fits where the taper was too 
slim, so that I have some opinion as to 
how long the one correct length for the 
rod would be maintained. 

Of course, there is but one correct 
length for a piston rod, and George H. 
Corliss did not get his reputation by for- 
mulating such familiar and indisputable 
truths as that. But the length of the rod 
is not a thing of such minute nicety as 
might be inferred; for while small clear 
ances must be equitably divided between 
the two ends of the cylinder, the travel of 
the crosshead is not closely limited, and 
the length of the connecting rod is the 
really important thing; and while this 
must be correct at the beginning, it must 
also be capable of occasional correction, 
by packing slips or otherwise, to take up 
the wear. In the most incompetent estab 
lishment that ever undertook to build the 
most inferior steam engine, it is doubtful if 
the one correct length of the piston rod 
ever occasioned any serious difficulty; and 
the assumption that this length is so diffi 
cult to determine and adjust that the 
straight screw upon the rod has_ been 
adopted for the convenience of this ad- 
justment, seems to me rather unwarranted. 

When any little point like this comes up 
for discussion in the columns of the 
“American Machinist” there is always a 
tendency to run off upon side issues, and 
sometimes even to forget the main ques 
tion entirely, and I suppose I am as likely 
to sin in this respect as anyone; but still 
I know that it is an Objectionable and un- 
profitable way of doing business. When 
the fellow went gunning, the question of 
questions was, did he hit the bird; such a 
small thing as burning down the barn 
should be powerless to divert the inquirer 
And so the question as to whether the 
jam nut does or does not put an additional 
strain upon the piston rod cannot pos- 
sibly make Mr. Bullock’s unique and 
original way of securing piston rods 
either better or worse—if it could be 
worse—than it is. The size of a piston 
rod is not determined by tensile strength. 
A rod that would be strong enough, even 
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at the bottom of the thread, to stand the 
pull due to the steam pressure, would be 
altogether too slim and springy to stand 
the thrust when it was clear out, and 
everyone would be expecting to see it 
double up; and besides that, something 
should be allowed for the wear of the rod. 
Piston rods in use, and which have the 
parallel thread the fuil size of the rod, 
with or without the jam nut, probably 
have at the bottom of the thread a tensile 
strength ten times as great as the pull to 
which they are subjected from the pres- 
sure of the steam in the cylinder. 
TECUMSEH SWIFT. 
A s A 
Rope-Driving. 
Editor American Machinist: 


1 


I notice in the article on “Rope-Driving 
Practice” which appears in your issue for 
March 12th, that Mr. Booth is inclined to 
the belief that axial rotation of the ropes 
is caused by imperfect alignment of the 
grooves of the pulleys. I do not think 
this can be so, however, since it is com 
monly observed that out of a number oi 
separate ropes running on the same pair 
of pulleys many will rotate, while as many, 
if not more, will bed themselves to the 
grooves and become more or less V- 
shaped in section. I have noted many 
sets of ropes in which this peculiar feature 
is noticeable, but have never yet been able 
to discover any reason for it. I find rope 
makers and engineers equally at a loss to 
account for the fact that out of perhaps a 
score of ropes—identical in size, length, 
material and age—some few will persist in 
rotating, while perhaps the majority will 
be found with flattened sides, approxi 
mating more or less to the configuration 
of the groove Of course, if want of 
alignment of the pulley grooves causes 
rotation of the ropes, there is no apparent 
reason why all should not revolve. More 
over, it is sometimes noticed that one rope 
will rotate in a pair of grooves, but when 
this is replaced by another the action 
ceases. It is held by some that rotation is 
caused by a slight twisting and untwisting 
of the rope as it is alternately exposed to 
the slack and tight side tensions. This 
notion appears to be a not unreasonable 
one, as the elasticity of the rope would 
supply the power necessary to turn the 
rope as it passes round the pulley. Those 
that do not so rotate must, on this 
hypothesis, have been subject to a suffi- 
ciently great initial tension, in the first 
place, to prevent the axial turning move- 
ment occurring. Once flattened, even only 
to a very slight extent, the resistance to 
turning would be very greatly increased, 
and their distortion from the circular 
form rendered permanent. 

As to the relative durability of rotating 
and non-rotating ropes, opinions vary 
A glance at the exterior surface of the 
rotating rope would lead one to the con- 
clusion that it would not last so long as 
its non-rotating fellow The abrasion. so 


nor 
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to speak, of the surface—which, though 
generally only slight, is always discernible 
—suggests the speedy disintegration of 
the outer layer of fibers and ensuing rapid 
wear. But I am unable to find any con- 
clusive evidence that the rotating rope is 
the least durable. Of course, on the above 
hypothesis this may be due to the fact that 
the non-rotating ropes take more than 
their proportionate share of the load, and 
thus, by relieving the others, insure the 
fairly even life of the whole set Taking 
this view of the matter, it is evidently ad- 
visable to prevent, if possible, the axial 
turning of the ropes; and all things con- 
sidered, I am inclined to agree with Mr 
Booth that this is the most advantageous 
course to pursue. It is contended by 
some that in the flattened rope the ex- 
ternal wear must be confined to those 
parts of the rope which come constantly 
in contact with the pulley, while, by al- 
lowing the rope to turn, each part of the 
surface is uniformly worn. It may be 
pointed out, however, that wear on the 
outer surface of a rope does not injure it 
to the same extent as does the alternate 
bending of the fibers in the body of the 
rope, and especially of those near the 
center. With the flattened rope, the fibers 
the same place, and 


bend constantly u 
hence the repetition of stress should have 
a much less prejudical effect upon them 
than when they are bent in every possible 


direction M. E 
A A A 


Reversed Momentum. 

Editor American Machinist: 

In regard to “Reversed Momentum,” 
[ take great pleasure in giving such an 
authority as Mr. Wm. Kent a “pointer:” 

‘rom actual observation I know that 
when the brakes are applied to the wheels, 
the momentum of the body of the car 
compresses the foremost springs of each 
truck and extends the hindermost; and 
when the momentum of the body gets 
below the strength of the springs, they 
yank it back again. That is all there is 
to it 

W. B. Van GIESON, 
Newark, N. J 


[We think that this is not 
to it,” but that Mr. Kent’s suggestion 
still holds with unimpaired force. The 
action noted by our present correspond- 


“all there is 


ent also occurs in the case of sudden 
stops, and to that extent also has a bear- 


ing upon the case.- Ed. } 
a a a 
An Invention Needed. 


Has anybody ever thought what a re 
former a squeak is? A squeaking shaft is 
like a crying baby; it is sure to be very 
soon attended to. Asa monitor and as an 
enforcer of lubrication there is nothing 
like a good sharp squeak; and many a ma 
chine would last longer and work better if 
it could be provided with a squeaking at 
tachment to tell when the oil gave out 
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| Low Cost American Machinery. 


It will no doubt seem strange to many 
that a machine, the labor cost of which is 
probably considerably more than _ nine- 
tenths of its total cost, should be built 
within about two miles of this office, in 
Brooklyn, for considerably less than the 
same machine could possibly be built for 
in Germany, the reputed home and source 
of cheap labor. 

Yet this seems to be the case with the 
Mergenthaler Linotype machine. The 
company which builds it has a factory in 
Brooklyn, and until recently had an in- 
terest in a factory in Germany, where 
identically the same machine was built, 
and largely by the same fixtures, tools and 
system of manufacture. Labor in the 
German factory was about 40 per cent. 
cheaper than in Brooklyn, but the Brook- 
lyn factory produced the machines at a 
lower cost in dollars and cents; ow 
authority for the statement being the 
president of the company. 

The firm of Henry R. Worthington is 
said to have become satisfied that the 
smaller and medium-sized pumps can be 
manufactured at lower cost in its Brook- 
lyn factory shops than in England, where 
its larger pumping engines for European 
trade are built, on account, chiefly, of 
relatively higher cost of material in large 
pumps and difficulties of transportation. 
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It is aid that the Singer Manufacturing 
Company manufactures sewing machines 
in its Elizabethport, N. J., factory at 
lower cost than in its Glasgow factory; 
and Mr. Mandon, the French engineer 
who recently visited this country, told us 
of several instances in which exact dupli- 
cates of well-known American tools had 
been made in Paris, but could not be sold 
there as cheaply as the genuine American 
tools could be, notwithstanding excessive 
cost of carriage and the French import 
duty. One of the machines thus speci- 
fied by him was the Gisholt tool grinder. 

Other proof is not wanting that at least 
some American machine shops turn out 
work at lower cost than the same work 
can be made for in any other country. 
For the present, at least, we forbear dis- 
cussion of the reason for this, and simply 
state the facts as proof of our oft-ex- 
pressed opinion that, within reason, the 
highest-paid labor is cheapest when em- 
ployed in machine construction. 

A a A 


The Reach of the Machinist. 


It is “within the memory of men now 
living,” and of many men now living, both 
in the shop and out of it, when every ma- 
chine shop was ready to build a steam en- 
gine to order, and when, as a rule, every 
steam engine was built at the nearest 
shop, or at least at a shop in the neigh- 
borhood where it was to be employed. 
When this state of affairs existed, the 
building of steam engines was considered, 
and rightly, the most responsible duty of 
the shop, and was held to demand its 
highest productive skill. The best-paid 
men in the shop were always employed 
upon the construction, and every appren- 
tice felt aggrieved if he did not get his 
share of “engine work” before he got out 
of his time. Steam-engine building and 
repairing was held to be the supreme 
function of the machinist, and this esti- 
mate of his position has largely survived 
and widely prevails even to-day. 

It is, however, no longer true that the 
building of steam engines absorbs the 
best skill of the machine shop, either in 
quantity or in quality; but a realization 
of the fact grows slowly. The steam engine 
is not in the least superseded, and is ap- 
parently in no immediate danger of such 
a fate; the engine, too, has its various 
special fields of employment, and is built 
in greater variety than ever before. Be- 
sides the universal stationary engine, the 
pumping engine, the marine engine and 
the locomotive, we have now the numer- 
ous and powerful engines that are built 
in combination with electric generators. 
And yet all of them together, in their 
construction and maintenance, probably 
do not employ more than one-fourth of 
the machinists who find occupation. 

There are also many lines of machinery 
manufacture which certainly require as 
nice mechanical skill as the fabrication 
of the steam engine. Nicety of fit and 
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adjustment, and all-around precision of 
action, is the characteristic of too many 
machines in these days for any one to say 
to any other, “I am holier than thou.” 
The steam-engine machinist certainly can- 
not say to the builder of machine tools 
that he does better work, nor can he boast 
with much certainty that he does very 
much more work. In the nature of 
things, and as a mere deduction of com- 
mon sense, these two great classes of ma- 
chinists—the one furnishing the means 
by which a portion of the power for driv- 
ing the world’s machinery is generated, 
and the other supplying the tools by 
whose operation the world’s machinery is 
to be made—must be but a small division 
of the whole machinist army. Power it- 
self is only a tool, so that these all are only 
tool-makers; and surely the users of tools 
must vastly outnumber the makers there- 
of! 

Not everyone even yet realizes all this. 
The old feeling that the steam engine 
is the one supreme work of the machinist 
still is held, consciously, or generally un- 
consciously, by very many. We, as, to 
the extent of our ability, the promoters 
of every interest of the machinist, aim 
first of all to give the fullest information 
concerning shop methods and appliances, 
or, in a general way, to show the best 
way of doing everything that is done in 
the shop. It is none the less our aim, 
next to that, to show as fully as possible 
what is actually done in the shops. When 
it comes to this we begin to find ourselves 
upon rather uncertain ground. It is 
here that we begin to encounter this old 
feeling about what constitutes machinists’ 
work. We may illustrate steam engines 
of every style and in unlimited number, 
and even steam pumps, or anything that is 
directly operated by steam, and it will be 
conceded everywhere that we are only 
doing our legitimate work. So, too, we 
may illustrate and describe every upright 
drill and every lathe and planer built any- 
where, and that is all right. But the ma- 
chinist’s trade is vastly bigger than this. 
Why is it not just as much our mission— 
why can we not do as much good in our 
chosen line, and convey as much informa- 
tion to as many honest workers by show- 
ing, within limits and with 
some regard to proportion, all the other 
products of the shop? A mechanical ex- 
hibition that contained nothing but steam 
engines and machine tools would in these 
days be held to be rather tame and un- 
attractive even for machinists; and so in 
the universal and perpetual exposition 
which we conduct, we cannot but feel that 
our show does not reach its full measure 
of attractiveness and of usefulness unless 
we show a little of everything that is going 
on, and so arrange it that each shall be 
able to see not alone what himself is do- 
ing, but what others are doing in widely 
different lines of work, and each will 
thereby learn to more and more respect 
the other’s work all the way around. 


reasonable 
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Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(106) J. C. T., Cleveland, O., asks: Is 
there any way that I can rig up so as to 
be able to see a wheel or anything that is 
revolving at considerable speed? For in- 
stance, how can I manage to watch the 
action of a fly-wheel governor? I have 
chalked the weights and when the wheel 
is running they make a white ring, and if 
the governor changes the ring gets bigger 
or smaller; but I don’t get much satis- 
faction out of that, and I would like to be 
able to see the governor work just as if 
it was standing still. A.—You can easily 
see your fly-wheel or any other revolving 
wheel at any speed “just as if it was stand- 
ing still.” It is to be supposed that your 
wheel has light enough upon it so that it 
can be seen clearly, and then if you con- 
trive to revolve a looking-glass in such a 
position that you can see a reflection of 
the wheel every time the glass turns over, 
and if the glass revolves at the same speed 
as the wheel, you will see the wheel stand- 
ing still. It is not even necessary to have 
a looking-glass. You can attach a flexible 
shaft or tube to the center of the engine 
shaft, and have it long enough so that 
you can turn it around anywhere while it 
is running, with some kind of a sleeve or 
bearing near the end of it that you can 
hold in your hand, and right on the end 
of it a disk sticking out edgewise. Have 
a hole near one edge of the disk, so that 
you will see the wheel that you want to 
look at through this hole once for every 
revolution; and no matter how fast the 
wheel goes around, it will look as though 
it were standing still, and you should be 
able to watch the changes of the governor 
to your heart’s content. 


(107) J. S., Cleveland, O.. asks us to work 
out by logarithms Mr. Naylor’s first, fourth, 
fifth and sixth useful factors, as given in 
our issue of April 2d. 

(1) To find m.. 
log. I o. 
log. 2 - 301030 
divide by 2 
giving log. y 2 
subtract from log. 1 
giving 


-150515 


1.849485 


which is the log. of .7071 Ans. 
44) To find v2 

log. 2 - 301030 

divide by 2 

giving log. y . 150515 

subtract log. 77 -497151 

giving 1.653364 

which is the log. of .45016 Ans. 
45) To find 

2 

log. 7 -497151 

subtract log. 2 - 301030 

giving -196121 

divide by 2 giving .098060 

which is the log. of -1.2533 Ans, 
(6) To find y/2 

WT 

log. 2 - 301030 

subtract log. 7 -497151 

giving 1.803879 

or 1 + .803879 


Subtract 1 from the characteristic and add 
1 to the decimal, 
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giving 2+ 
divide by 2 giving 1 + 


1 803879 
-JOI939 

or 1.901939 

which is the log. of Ans. 
Our solutions are not carried to as many 
decimal places as Mr. Naylor's, as they 
are made with a table to fewer places. but 
they agree as far as they go, as will be 
seen, 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Adding Machine. Grant: see page 26 


Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 


Milling Machs. Kempsmith Co., Milwa e, Wis 


Honest Mach. Oils. F.S. Pease Oil Co., Buffalo,N.Y 
Bevel gears with planed teeth. Boston Gear Wks. 


lg to 2H. P. Finished boilers 
Grant Sipp, Paterson, N. J 


Engine Castings 
and engines 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Presses and dies for bar and sheet metal work 
Ferracute Machine Company, Bridgeton, N 


Just Issued—Catalog 8 
Air Compressor Works, 


No. Mailed free. Clayton 
28 Cortlandt st., New York. 
by Wakeman; 80 
B'port, Ct. 


for Firemen, 
Am. Indus. Pub. Co., 


Practical Guide 
pp.; 75c., post free; 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tilden street, Saginaw, Mich. 


Form’g and reliev’g lathes for back'g off formed 
cutters; gear cutters for cutting 2 teeth at a time, 
any pitch, 2to 48. R.M. Clough, New Haven, Ct. 
High Walter 


Patent Soliciting of Class.—D. 


Brown, Counsel in Patent Cases, 111 Broadway, 
New York, Send for ‘Brief History of Patent 
Legislation.” 


For Sale—A fair sized foundry and machine shop 
with additional land, in good condition and well 
equipped for medium heavy work; located on a 
railroad; within eight miles of New York. Can be 
seen in operation for few weeks only. Owners 
giving up business. Terms easy. Call or address 
Room No. 41, 22 William street. New York. 
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Literary Notes. 


ELECTRIC LIGHTING; A Practical E x position 
ofthe Art. Volumel. By Francis B. Crocker 
D. Van Nostrand C: 6% x ag! 
pages. 


inches; 444 


outgrowth 
of the author’s conviction, as stated in the 
preface, that arrived 
when electric lighting has reached a suffi- 
ciently perfected and established state to 
allow of its being treated in a fairly satis- 
and permanent manner.” The 
plan of the work is to cover the entire 
ground of 


This ambitious work is the 


“the time has now 


factory 


lighting, beginning 
with the buildings, and proceeding with 
boilers, steam, gas, oil and hot-air engines 


electric 


and various types of water wheels, and 
following these topics with a discussion 


of belting, rope-driving, shafting, gear- 


ing, clutches and other details of power- 
house work. 

More than one-half of the present vol- 
ume is devoted to the above topics before 
the dynamo is reached. The work as a 


19-529 


is such as one might expect from 
rineer of Professor Crock- 
er’s standing and attainments, and in its 
electrical sections it will be found to give 
information of the kind which most men 


whole i 


an electrical eng 


need, in a clearer and more comprehen- 
book with 


There is but 


sive manner than any other 


which we are acquainted. 


little mathematical work; and _ while 
strictly scientific, the treatment is at the 
same time well adapted to the non-mathe- 


matical reader. Looking at those por- 
tions of the book which precede the treat- 
ment of electrical machinery, from a 

l 


mechanica engineer's standpoint, it 
must be said that the ground covered in 
a limited space is too large to permit much 
account of the 
various machines touched upon. At the 


their to the 


more than a descriptive 


same time, adaptability spe- 


cial purpose of electric generation forms 
of discussion which will render 
portions ol the book ol 


One of the 


a subject 
these value as a 


resume to many best tea- 


tures of the book is a large number of ref- 


+. * a. 


Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions The adver- 
tisement to occupy a space of not more ‘an five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Address H, 
_& A 


Situation by mechanical draftsman 
A. H.. 557 Waverly avenue, Brooklyn, 


Foreman boiler maker wants position, A 1 refer- 
ences. Address 1. J.. AMERICAN MACHINIST 


Mech. draftsman 
rience, desires to change 


shop and drawing room expe- 
Box 120, Am. Macn, 


tech. grad., with 344 yrs.’ office 
Box 126, Am. Macn 


Mech. draftsman 
and shop exp., wants position 


Mech. draftsman with 8 yrs. exp. in marine engi- 
neering wants position, Address G. Y.,Am, Maca. 


Experienced draftsman wants position on gas en- 
gine work Designing or as assistant to inventor, 
Address Box 114, AMERICAN MACHINIST. 


Wanted—At a technical school, an instructor in 
machine shop practice Address, stating age, ex 
perience, salary desired, ete., Box 127, Am. Macu, 


Wanted—A competent man to take charge of 
foundry and mach, shop, working 30 hands, in one 
of the largest cities in Texas, Box 122, Am. Macu. 


Assistant mechanical draftsman warts situation; 
six years’ experience on medium speed, heavy and 
light engines and power plants; some technical ed- 


ucation. Box 128, AMERICAN MACHINIST 

Wanted — A man who has had experience in the 
manufacture of duplex steam pumps, to take 
charge of a shop ewploying from 30 to 40 men, 


Address Duplex, care AMERICAN MACHINIS1 


Wanted Experienced mechanical draftsmen, 
North and West, having evenings free. State where 
regularly employed Edwin Guthrie, Patent At- 
torney, Corcoran Building, Washington, D. ¢ 


A very practical and mechanical engineer for lay- 
ing out and erecting new steam plants is open for 
engagement: many years’ experience; 5S years 
old. Address Practice, AMERICAN MACHINIS1 

Wanted— Foreman for boiler shop; must be tem- 
perate. a good manager and competent to lay out 
work; about 25 men employed, State experience 
and wages expected. Box 130, Am. MACHINIST, 
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(Continued from page 19.) 
erences to books, periodicals and papers 
read before engineering societies, where 
fuller treatment of the various topics can 
be found than is.possible in the present 
volume. 
A PRACTICAL 


HANDBOOK ON THE CARE 


AND MANAGEMENT OF GAS ENGINES. 
By G. Liickfield. C. E. Authorized Translation 
by G. Richmond, M. E. With Instructions for 


Spon & 
117 pages ; 


Running Oil Engines. New York: 
Chamberlain, 12 Cortlandt street. 

64% x 4%. Price $1.00 

This book should more than pay for 
itself in the hands of anyone who has a 
gas engine, and generally also a gasoline 
oran oil engine. It tells many things that 


are not generally known, and corrects 
some wrong impressions. The gas en- 
gine, we learn, is neither ultimately as 


cheap or as simple and easy of operation 
as it might be thought to be. The first 
cost is not covered by the price of the 
motor. In addition to that, there are 
such items as freight and cartage, foun- 
dation and special building work, piping 
(gas pipes with gas regulator, water pipe, 
exhaust piping and overflow for cooling 
water). Where water supply is limited 
a cooler the and 
then there is the general cost of erection. 
The gas consumption is given at 42 cubic 
feet for small motors to 28 cubic feet for 
large ones. We judge that this means 
per horse-power per hour, although we 
are not told, and this has been consider- 
ably reduced by the later improvements. 
In the oil motors the consumption seems 
to be contingent upon whether the engine 
and whether it 
The worst 


for water is required, 


is vertical or horizontal, 
is with or without a crosshead. 
trouble that comes to a gas engine is leak- 
age. This is much for a 
gine than for a steam engine. 

engine will keep running while a gas en- 
gine will stop dead. Next to leakage 
comes dirt, or the accumulation of oil, 
burnt or otherwise, where it should not 
be. The gas engine seems to have many 
more mysterious and unaccountable stop- 
pages than the steam engine. It also does 
not run as steadily; no fine governing has 
ever been accomplished. The last chapter 
of the book is devoted especially to the oil 


worse gas en- 


A steam 


engine. 

STEEL; A Manual for Steel-Users. By William 
Metcalf. 5% x 7's inches; 170 pages; bound in 
cloth. New York: John Wiley & Sons, Pub- 
lishers. Price $2.00. 


Those who have been privileged to read 
the previous contributions to the literature 
of steel by Mr. Metcalf will expect to find 
in this book nothing but practical, 
straightforward, common-sense yet mas- 
terly treatment of the subject, and in this 
they will not be disappointed. The author 
avowedly intends to do something to- 
wards filling the gap that has existed in 
the literature of steel, by writing a book 
which, instead of being filled with impos- 
ing tables and records of tests and analy- 
ses made by engineers, metallurgists and 
chemists, should give, in as plain lan- 
guage as possible, a record of experience 
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Wanted—A young mechanical draftsman on light 
machinery, with some shop experience, to develop 
ideas. Must be a practical man, and not want tou 
large a salary to start. Box 125, Am. MACHINIST. 


Wanted—A technically educated draftsman, ex- 
perienced on steam hoisting machines and electric 
power plants, etc. Address, with full outline of 
exper. and list of references, Box 117, AM. MAcH. 


Graduate of leading technical school, 6 years 
practical experience, 4 years in shop ard 2 in draft- 
ing-room, desires to change position, could invest 
$2,000. Address R. C., care AMERICAN MACHINIST. 


Machinist and erecting engineer with 12 yrs.” eXx- 
perience on high spee d Corliss and pumping en- 
gines, thoroughly familiar with indicator, would 
like change of sit. Box 123, AMERICAN MACHINIST. 


Wanted—Situation by a mine M. E. as manager, 
where mine machinery is built. Have valuable 
patents relating to rope haulage and mine ventila- 
tion to place with my services. Box 121, care Am. 
MACHINIST. 


As foreman, a thoroughiy competent 
mechanic; one who is experienced in the mechan- 
ism of cash registers. Address, with references, 
George Maitland, Room 30, Whitney Opera House 
Block Detroit, Mich. 


Wanted 


Wanted— Working foreman for foundry, running 
10 men; must be a good molder and understand 
mixing and melting both iron and brass and be a 
man of steady habits. State experience and wages 
expected. Box 129, AMERICAN MACHINIST. 


Wanted—A thorough brass moulder; only one 
who is wellupin the modern practice of mixing and 
casting light and heavy work need apply. State ex- 
perience and salary expected for steady work. 
Moran Brothers’ Company, Seattle, Wash. 


Wanted—By a first-class machinist and d’ftsman, 
a position with a growing concern. as foreman or 
assistant superintendent; am now general foreman 
in engine shop, but wish to change. Best of refer 
ences given. Box 124, AMERICAN MACHINIST. 


- Foreman, an educated, thor’ly practical 
and experienced machinist ; must be up to date on 
rapid process interchangeable work ; must have a 
record for handling men and pushing work out 


Wanted 


rapidly. Right man can grow. Enclose list of 
references and state salary required. Address 
Box 118, AMERICAN MACHINIST. 

Wanted—A first-class ‘‘all around” modern 


machinist. who has had some experience as fore- 
man, and been a snecess as same, to work in shop, 
and act as foreman in shop manufacturing 
medium heavy machinery. To the right man, 
who is up with the times ard can fill the place 
to our satisfaction, an excellent opportunity to 
prove his value is offered. Address Box 110, 
AMERICAN MACHINIST 


A A * 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d hd lathes & planers. 8.M. York,Clev’d, O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
made by 


Best and cheapest Bolt Header, 
Baush & Harris Machine Tool Co. 


For Sale—-A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill | op moar lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


5,000 half-worn drills and taps at 1 cent 


For Sale 
samples to J. L. Lucas, 


each. Send stamps for 
Lynn, Mass. 


For Sale Cheap—1 No. 2, 11-inch stroke Morton 
key-seater. Has key making and binder attach- 
ment. Been used less than 30 days. Address, The 
Gardner Governor Co., Quincy, Ill. 


We offer an exceedingly fine lot of first-class 


second-hand machinery, lathes; planers, shapers, 
drills. millers, secrew_machines, etc. Call or get 
list 17 B. 440 Canal st., N. Y. 


The Garvin Mach. Co., 


For Sale, Cheap—Patterns, drawings, wood cuts, 
electros and negatives for 16 and 20 inch Pillar 
shaper, and 20inch traveling head shaper: design 
up to date, and many machines already in use; 
reputation already established. Reason for sell- 
ing, pressure of other work. Address Box 131, 
AMERICAN MACHINIST. 
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VALUABLE BOOKS 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
well as every other practical subject, sent free to any 


address. 
g#” See our detailed advertisements of special books 
in recent numbers of AMERICAN MACHINIST, 


NORMAN W. HENLEY & CO., 
15 Beekman Street, NEW YORK. 
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1 would like to be the Patent At- 
torney who comes first to your mind. 
L. SEWARD BACON, 


Correspondence 614 F Street, N. W., 
Promptly Answered. Washington, D. C, 





HIGH GRADE Metal-Working 


PLANERS AND SHAPERS. 


Write for circular and address of near- 
est agent. 









The Ohio Machine Tool Co. 
600 South 
Leighton St., 
KENTON, 
OHIO. 
DYER & DRISCOLL, 


PATENT SOLICITORS, 
havi Aome EH my~ polemic ding 


, CoFor Mra amd forsian counlrien, 
Coutinounty Gore “past fourteen yearn, 


Pe Ca 


SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 


36 WALL ST., N. Y. 








‘sPEERLESS”’ DUPLEX PIPE THREADING 
MACHINES. 


COMBINATION BENCH 
AND PIPE VISES. 








CONTINUOUS 
FEED 
RATCHET 
ORILL. 


BIGNALL & KEELER MFG. CO, 
- Box 733, Edwardsville, Ill. 


per gallon will cover 

ne ent the expense of making 

a perfect substitute for 

“cutting oil” now being used by leading ma- 
chinists> PEERLESS DRILLING COMPOUND 


is shipped on trial to responsible parties without 
expense. Ask for “yard of unsolicited testi- 
monials.”’ 


THE PEERLESS DRILLING COMPOUND CO., 
850-52 Genesee St., UTICA, N. Y. 
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IMPROVED 


15-inch Hendcy Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Koom, or 


General Machine Shop Work. 


pienncioatieeaanil 


This Cut shows how stroke can 
be Adjusted with Machine in mo=- 
tion by the Micrometer Adjuste 
ment, fine and delicate. 

















Send for Circular. 





IMPROVED 15-INCH PILLAR SHAPER. 





The Stroke can be adjusted 
for Curves with machine 
in motion. 

The Stroke can be adjusted 
for Angles with machine 
in motion. 

The Stroke can be adjusted 


for Irregular work with 
machine in motion. 

It has Adjustable Table for 
planing Taper Work. 
The Table can be 
for fastening work to the 

Apron. 


removed 


It has a _ strong, graduated 
swivel vise. 

Quick work, rapid changes, 
modern ideas 


Buy the best. 


The Hendcy Machine Co., 





TORRINGTON, CONN. 


EUROPEAN AGENTS: 


Chas. Churchill & Co., Ltd, 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 


Eugen Soller, Basel , Switzerland. 





which in this case extends over a period 
of twenty-seven years—and in the giving 


of it to pay particular attention to those 


questions which most often come up be- 
tween steel workers and users and steel 
makers. In this book very many of the 


fruitful causes of trouble and dissatisfac- 
tion with steel are taken up, the bad prac- 
tice which causes them described, and the 
way to better practice pointed out. The 
book is well calculated to dispel many ot 


ind 


to cause 


the mysteries attending the working 


use oO! steel, and at the same time 


increased respect for this most useful ot 


materials. Every chapter is valuable; 
but if there were no others than those en- 
titled “General Properties of Steel,” 
“Heating,” “Annealing,” “Hardening and 
Tempering,” and “Humbugs,” these 
would make the book invaluable to all 


who have much to do with steel, and no 


book has appeared for some time that is 
capable of doing so much good in indus- 
trial establishments where steel is used 
It should be read by every tool-smith and 
all others who are concerned in machine 


The 


find to criticize about the book is the ab 


construction only point we can 


sence of an index—-a feature which we 


think all books should possess 
a A 


a. 
Commercial Review. 


New York, Saturpay Eventing, May I6th 
Dynamos and Motors. 
Outwardly, at least, the electrical ap 


pears one of the most prosperous branches 
trade. A 


business 


of the machinery number of 


those engaged in the talk as 
though the tendency were now somewhat 
While it is hard to find 


large increase, the at- 


upward 


tangibl 


any 
evidence of 
mosphere strikes one less gloomy than 
yet further inquiry into 
the 


to be drawn from the present demoraliza 


during the winter; 


conditions, and especially inferences 


tion of prices, show the rashness of “bull 


ish’’ talk 


It is not admitted that list prices have 
undergone any especial change, but it is 
the discounts, and not the lists, which 
principally determine the market, and 
these have been running wild for a year or 
more past. According to reports derived 
Irom various ources, recent concessions 
have been very great, and perhaps the 
market may, in some quarters, be con- 
sidered weaker now than it was even a 
month or two ago 

One of the best lines of work at this 
season, and for the con panies which en- 
gage in it, perhaps the best of all, is sup- 
plying the demand for street railways. 


One local company has experienced con- 


siderable recently in that 


However, this has 


improvement 
line. not proved a re- 


good year for street railway 


markably 
work, and the 
to be caused by the extension or renewal 
rather than by the 


yrincipal demand is said 
] ] 


of established roads, 


installation of new enterprises 
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Considerable business, and apparently 
an increased amount of it, is being done 
in dynamos for isolated incandescent light- 
ing plants, the direct connected being a 
popular type. We hear much more now- 
a-days about isolated plants than about 
central stations. Orders are at this time 
being placed by apartment houses, stores, 
etc., for August delivery and Autumn use. 

Electrical machinery for power trans- 
mission for a 
siderable time been a relatively active line, 
seems to be about holding its own. There 


purposes, which has con- 


is something being done, also, in elec- 
trical mining machinery, pumps, etc., al- 
though we noted last week, in connection 
with engines and boilers, that the mining 
demand was considered a little slack. 

There is not much being done in arc 
lighting at this time, the season for that 
being the fall. 

The Colburn Electric Mfg. Co., Fitch- 
burg, Mass., inform us that, with them, 
business is a little better this year than at 
the same time last year. 

Nothing can be duller than the iron 
market is at present. Furnaces have, how- 
ever, been going out of blast, and the rate 
of production is probably not now in ex- 
cess of that of consumption. 


Quotations. 
New York, Monday, May 18th. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............ $12 50@ $13 2 
No. 2 foundry, Northern... - 12 00 @ 12 56 
No. 2 plain, Northern.... . -- «oe 1100@ 11 50 
SOOT FOOTE. cosicoces rar eee ->- 1125 @ 11 7 
No. 1 foundry, Southern....... . 11 75 @ 12 00 
No, 2 foundry, Southern. ............ 11 25 @ 11 50 
No. 3 foundry, Southern. . .. 10 75 @ 11 00 
No. 1 soft, Southern.......... - 1125 @ 11 50 
No. 2soft, Southern ......ccccccccce 11 00 @ 11 285 
Foundry forge. Southern........... 10 25 @ 10 50 


Prices of Southern irons are nominal 

Bar Lron— Base, in Carloads—Mill price, on dock 
common, f.20 @ 1.25¢., perhaps 10 per cent. less for 
some qualities ; refined, 1.25@1.50e. Store prices: 
common, 1.40 @ 1.50e.; refined, 1.50 @ 1.70e 

Tool steel—Ordinary sizes, standard quality, 5% 
@ 7c.; extra grades, 11 @12c.; special grades, 16c 
and upward. 


Machinery Steel From store, about 1.75 
Special brands upward 
Cold Rolled Steel Shafting—Base size in car 


loads. about 234c. for smaller quantities 
from store. 


Copper—Carload lots, Lake Superior ingot. 11¢ 


2he.; 


electrolytic, 1034 @ 107¢c.; casting copper, 1014 @ 
10%Ke. 

Pig Tin—For 5 and 10-ton lots, about 13.75¢ 
f. 0. b 

Pig Lead—In carloads, 30214 @ 3.05¢., f. o. b 

Spelter—In carload lots, New York delivery 


about 4.10¢ 


Antimony—Cookson’s, 744 @ 734c.; Hallett’s, 65, 


@6%c.: Japanese, 644 @ 65¢e. 
Lard Oil—Prime city, present make, 47¢., whole 
Bale. 
A A A 
Manufactures. 
The Birmingham Rolling Mill Company. of Bir 


mingham, Alabama, will install a steel mill 
& Omer, Mich., will erect and 
thoroughly equip a 125 barrel per day flouring mill. 


Gorit Kent Co., 
Messrs. Davis & Miles, St. John. N 
building a rubber factory at Carlton 


cost $50,000, 


B., 
(suburb) to 


propose 


The Columbia Silk Mills, Columbia, Pa., are in 
creasing their plant and will put in a number of 


new machines. 

The Automatic Machine Company, 
Limited, Spring City, Pa., have organized, and will 
manbufacture knitting machine attachments 


Keystone 


Increase of business has compelled the Penberthy 
Injector Co., of Detroit, to add to shop facilities, 








FOR REDUCING: 
apa WATER 
PRESSURE. 
Specially 
Adapted 
for Houses. 


Write for Prices. 








THE MASON REGULATOR CoO. 
Beste 
WIRE THE WATERBURY MACHINE C0., 
Owners U. 8S. Patents Bolton Con- 
tinuous Drawing Machinery. Modern machines for 


BOSTON. U. S. A. 
Waterbury, Conn., 
drawing all kindsand sizes of wire by multiple dies, 








FISH LATHES...... 


Formerly known as 
PRENTISS LATHES. 
14 in. to 38 in, 
H. C. FISH MACHINE WORKS, 
WORCESTER, MASS. 


eee Circulars on Application. 





in 


Save Power. 


substituting HYATT FLEXIBLE ROLLERS 


STEEL BOXES for Babbitted Bearings. 
HYATT ROLLER BEARING CO., 


General Office, 450 Market St., NEWARK, N. J. 


NEW YORK OFFICE: 133 Liberty Street. 





MANUFACTURING SPECIALTIES. 


Dies, Tools, Models and Special Machinery. 
MILLING AND PRESS WORK. 
Electro-Plating of all kinds. 
SATISFACTORY WORK GUARANTEED. 

THE PARK MFG. CO., 920 Elm St., New Haven, Conn. 
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A.T 
RAND DRILL CO., 100 Broadway, New York. 


Car load of Air Compressors for the & S. F. Ry 








BICYCLE PUMPS, 
VISES, 
JACK SCREWS, 
BENCH SCREWS. 


Send for Catalogue ** B.”’ 
CAPITAL MACHINE TOOL CO., Auburn,N.Y. 


> 














COILS and 
BENDS of 
IRON, 


BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
166 River St., New Haven, Conn. 





and a number of new machines have been put in. 


FOR SALE CHEAP. 
Several sizes of new Center Crank, Girder and 
Box Frame Engine Patterrs. 
For particulars inquire 


PHCENIX FOUNDRY, Syracuse, N. Y. 


Special Machinery. 


Adjustable 2-Spindle Drill Presses 
| Cutter Grinders. co--espond 
§ Cock Grinders. Solicited. 


Send for Photos or Blue-Prints. 


FOOTE, BARKER & CO., 
49 “A” Wood St., Cleveland, 0. 


pP ATENTS HENRY H. BATES, Solicitor, 
° Counselor in Patent Cases. 

Formerly Examiner-in-Chief, Board of —. U. 8. 

Patent Office. Applications prosecuted. Defences in- 

dicated. Correspondence invited. 

Address, McGILL BUILDING, Washington, D. C. 














Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book, 


The Coburn Trolley Track Mfg. Co., 
... HOLYOKE, MASS... 


HIGH CLASS ENGINE LATHES. 













PATENTED. 


With New and Valuable 
Features. 





MADE ONLY By 


THE BRADFORD MILL COMPANY, 


Catalogue ‘‘A”’ describes our Lathes, 


sent on application. CINCINNATI, OHIO, U. S.A. 
LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Finsburv. 








NEW YORK—Garvin Machine Co., Canal and Laight Sts. 
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om STANDARD a> 





Is the Perfection of Joint Packing. 
DOES NOT SQUEEZE OUT and not necessary to follow up 
joint. We guarantee it to last for years on any and all 
pressures of steam or any kind of joint where packing 
is required. Does not rot, burn or blow out, therefore 
the best for all purposes. Call for and insist on having 
°96 JENKINS °96, 


"96 THE NEW ’96 JENKINS ’96 


stamped like cut. 


JENKINS BROTHERS, New York, Boston, Philadelphia, Chicago. 


Instantaneous, 

















—— 























Send for photos, 
description and estimates. 


W. D. FORBES & CO 
HOBOKEN, N. J. 
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Hiab = Speed = Engines. 





This beats 


We offer the 






count for cash. 


the best material. 


make the price. 


1079 W. (5th St., 


Wind, Steam or Horse Power. 


ACTUAI 


WEBSTER HOR SEPOWER 
GAS ENGINE 


For $15), less 10 per cent. dis 
Built on the 
Built of 
Made ii 
we can 
Boxed 
shipment, weight 800 pounds 
Made for Gas or Gasoline 

tP” Write Jor Special Catalog 


WEBSTER MFG. CO. 
CHICAGO. 


w4 interchangeable plan. 


lots of 100, therefore, 


te 


Reasons 


Why THE 


WAINWRIGHT 
HEATER 


Is better, will be found in 
our New Catalogue K. 


, Taunton 
Locomotive Mfg. Co., 


a” ee” & 


for 








Wocitocntp HANGERS p. 


PRYIBIL P. 


Pryibil 


TAUNTON, MASS. 








Phas Pon Pan Pie Pa Pad ad ad ad ad 


eee eee eeeee 








A Low-priced Machine whi 


Or SLITTER 


inch to thirty inches from edge—any length. 


IT WILL ALSO CUT SHEET METAL IN CURVES OR CIRCLES. 
inafewn 


h pays tor itse lf 


FURTHER PARTICULARS ON APPLICATION. 


SOUTH BETHLEHEM, PA. 


~ CIRCULAR SHEARS 


ionths 


BETHLEHEM FOUNDRY & MACHINE CO. 





ASK FOR 
CATALOGUE AA ON 
ee 








PATENTED DECEMBER 24, 1889. 


SESE 


Patent Milling Cutters 


MADE ONLY 


ROCKFORD, ILL., Box 2777. 
ww 


MAKERS OF 


Heavy Slab Milling Machines. 


. The Ingersoll Milling Machine Co. 


. Will short- 
as to make structural 


The Scranton Steel Co., Scranton, Pa 
their 
etc., 
this sort, 


ly increase plant 80 


shapes, and will put in a complete outfit of 


ll be 


Handywide, 


A machine shop w erected in Cumberland, 
Md., by Henry 


site for the purpose He 


who has purchased a 


will put in a complete 


machine equipment 

Mich., 
pur- 

machinery, 


The Monitor 
will sink four (4 
drilling, b 


Mining Co., 


new shafts at once 


Coul Bay City 


and wil 


chase isting and hoisting 


engines, pumps and cars 


The Davis & Egan Machine Tool Co. of Cincin- 
nati, O., have been awarded the contract for fur- 
nishing the United States Arsenal at Rock Island, 
Ill., three 1¢ x 6’ too] room lathes 

The Seaboard Air Line of Baltimore, Md., recently 


had its machine shops at Raleigh, N. ¢ destroyed 


by fire They will probably be rebuilt immediately, 


and a full line of machines will be put in 


rhe engine lathes formerly sold by the Prentiss 


Tool & Supply Co, New York 


exclusively by their builders, 


ww being sold 
Ma 


are mK 
the Hl. ¢ Fish 
Worcester, Mass 


chine works, 152 Union street 


West y | & 
machinery 


West, 


Manufacturing Company of Buffal 
manufacture 


Directors: A, I 


orporated to 


and tools capital $40,000 


C. V. Boughton, W. Lo Marey, and others of Buffalo, 

Folkerts & Luther, Alpena, Mich., will erect and 
equip a large planing mi £18,000 will be expended 
on new machinery; planers, molders, band and 
circular resaws, shingle machinery, engine and 
pumps 

rhe Aluminum Stopper Co., of Baltimore, Md., 
has been orgat ed witha capita steck of $60,000, 
hy Charies H. Miles and other parties \ factory 
will be equipped to manufacture a patented bottle 
stopper 


Appin, 
factory in 


merchant, late of 


ded to start a barb wire 


London, Ont... to be equipped with the most modern 


wire nail ma- 


n Co,, of Columbia, Pa., 
heat 


rhe 


rhe Susquehanna br 


has suspended operations and its guide mi 


ng furnaces will wn down and rebuilt 


fire-place wi be enlarged and genera repairs will 


be mad 


rhe Fort Pitt Bridge Works, Pittsburgh, P 


granted a « arter for the manutacture a 


tectural, stractural and ornamenta ni 
capital stoc $1 WO he company Will at once 
oOommence to bulid 


firm of Kandler & Gaertner has been formed 


Sclentif and engineers Instruments 


Both the 


strument makers, and their shop will be at 415-417 


men named have had experience is in 


Dearborn street, Chicag I 


Petrolea, Ont the centre of the Canadian « 
business Is completing the pre minary irratige 
ments for a syst " iterworks. The powerfor 


ssuing debentures has been granted, and tenders 


for the w rk Wil Pheortiy tv nvited 


Foose & Loyd, architects, Market Square Har 
risburg, Pa ire preparing plans and spe fications 
for a large power house and for the complete ciec 
trical equipment f. rthe Frederick and Middletown 
Electric Railway Company, Frederick, Md 

Leonard & Shaw, of Middleboro, Mass ire put- 
ting up a large three-story shop for shoe manufac 
turing rhe factory will be thoroughly fitted with 
the latest machinery for this class of work ind 


wi'l require a 30 horse-power boiler and a 28 horse 


power engine 
rhe Weidman Silk 


Dyeing (« of Paterson, N 





J., have executed a contract with the Pneumatic 
Engineering Co., 100 Broadway, N. Y., for a pneu 
matic system of pumping. Compressed air w be 
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furnished by two of Rand Drill Co.'s 16 x 14 x 22 

compressors, 
James Minnes, Thos 

Sears, John Carson, and Geo, 


class ¢ 
Campbell Wilson, Geo. 
Alfred McGowan are 
the provisional directors in a $4,000 (four thous 
and) joint stock company for the manufacture of 
horse shoes, stamping, forging, ete. Business and 
factory to be located in Kingston, Ont. 

Col. James M. Moore, Acting Quartermaster-Gen 
Ss. A, Army Building, New York, N_ Y., is 
May 26th, for in- 
stalling a new compound engine ete., inthe U. 8 
Plans and specifications may be 


eral, U 
inviting sealed proposals until 


8. 8S." Ordnance.” 
obtained by addressing the above-named officer. 
The Congress of Honduras has passed an act 
granting a concession to New York capitalists for 
the inter-oceanice from 
Puerto Cortes to Amapala. Before carrying out 


building of an railroad 
their concession, the company have to consolidate 
the foreign debt and make an arrangement with 
the holders of the former concession for the same 
road. 

The Hobbs Hardware Company, of London, Ont., 
have decided to go into the manufacture of bicy- 
A portion of the Rideout Street factory will 
be used for that purpose. They looking 
up the latest methods, and will endeavor to secure 
the best and up-to-date machinery, and intend to 
have several thousand wheels ready for the trade 
of 189°. 

F. W. Wheeler & Co., West Bay City, Mich., 
rebuild their recently burned blacksmith shop in 
steel department; it will be of steel construction, 
75 x 250 feet; engine,shearing, bending and punching 
machinery, trip hammers and other sheet steel 
working machinery will be putin. Two of the 400 
feet steel boats of Rockafeller’s new fleet are being 
built at this yard 


cles, 
are now 


will 


The United States Projectile Co., of Brooklyn, N 
Y., are erecting a new building to meet the large 
demand for their products. The new building will 
be 100 feet wide and 450 feet long, of steel skeleton 
The for the 
building has been designed and will be erected by 
the Berlin [ron of East Berlin, Conn. 
The trusses have a clear span of 100 feet, and the 
general construction is such that it will make one 
of the finest buildings of the kind in the country. 


structure throughou.. steel work 


Bridge Co 


The Utica Drop Forge & Tool Co, has been or- 
ganized at Utica, N. Y., to manufacture a com- 
plete line of nippers and plyers. They are the 
owners of the patents under which Hall's 1 ippers 
are manufactured, and have purchased the tools 
and special machinery of the Interchangeable Tool 
Co., formerly of Boonton, N. J. The new com- 
pany is under the direction of prominent men in 
Utica, and the superintendent will be Mr. Fred ©. 
McClary, who will be assisted by H. Lawrence 
White 

The Pendleton Manufacturing Co., of Carbon 
dale, Pa., manufacturers of spinning and winding 
bobbins, in non-corrosive metal, for silk mill use, 
have recently enlarged their manufacturing facil- 
ities by the addition of another floor, 40 x 60 feet, 
and have ordered additional new machinery 
from the Ferracute Machine Co.,, of Bridgeton, N. J 
Until this enlargement of the plant was made, the 
shops of the company were working double shift 
The orders now in hand will keep the plant busily 
occupied for two or three months to come. 


A A 


New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x 12", 6x9 and 3%'x6’. 
We recommend the 6’ x9’ size for machinery 
catal When they must be larger or smaller, 
one a te other standard sizes should be 
adopted if possible. 

Mitts & Merrill, Saginaw, Mich 
of their new Giant key-seater, in which they pub 
lish perspective and sectional views of the ma 
chine and also parts showing its construction and 
method of operation The cataleg is standard 
size, 6 x 9inches 


, send us catalog 


New HAVEN Mec. Co. "tue 





manufacturers of 


IRON WORKING MACHINERY, 


Planers, Lathes, Slotters, etc. 
CATALOGUE AC. 





Howard Chainless Bicycle. 


The first manin any town who buys one will be 
allowed an agert’s discount and offered an agen- 
Cy, whereby he gets commissions that will pay for 
his wheel, or atleastreducethe cost. Address 
HOWARD, 771 Summer Av,, Newark, NJ 


the Toledo Machine and Tool Co. 
MANUFACTURERS OF 
POWER PUNCHING, 
DROP, TRIMMING, 
STAMPING, RIVETING, 
EMBOSSING PRESSES, 
With Automatic Feeds. 
MACHINES FOR WORKING 
BAR AND SHEET METALS. 
Complete Outfits for Can Making. 





SEND FOR CATALOGUE A 


The Toledo Machine and Tool Co. 
Oak and Jackson Ave., TOLEDO, 0., U. S. A. 


[)ISCOUNTS 





Lowest Cash Discounts allow- 
edon Architectural, Scientific, 
Electrical, Mechanical, Indus- 
ees trivl) and Technical Books, 

Catalogue and Discount Sheet 
Free. WM. T. COMSTOCK, 23 Warren St , New York. 





of any book. 
ply brains and 


It can‘t sup- 
use them 


Don’t Expect 


too. It can only point out 
Too Much the way and show you 
how to work out the problem. MACHINE SHOP 
ARITHMETIC not only tells you how: to solve 


any shop problem, but tells why, and all in the 
plainest language. That's why so many shopmen 
buy it. Have you ordered yours? 

50 Cents, 2c. stamps taken. 


Practical Publishing Co., fast Orange, N. J. 





‘* AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


Po) Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


Valuable Hand-Book Free. 





bas. apnea 


aes 





BINED DRILL AND COUNTERSINK 


FOR CENTERING LATHE WORK, 


— J.T.SLOCOMB& C0..- 
PROVIDENCE,R.I. U.S.A, 








DE FRIES & CO., biisseuvorr, Germany, 


Sa 

Engineers and Importers of American ma- 

chines, want to represent in Germany and 

neighboring countries American manufactories 
of Tool-engines and other specialties. 


HANGERS Frompryibil 

















Neat 


Designs 








Practical Books for 
Practical Men__—_, 


Catalogue of the leading and most important 
works on STEAM, STEAM ENGINES, ME- 
CHANICS, MACHINERY, MECHANICAL and 
ELECTRICAL ENGINEERING, sent free to any 
aaa, PHILADELPHIA BOOK CO. 


Practical and Scientitic Books, 


19 South Ninth Street, PHILADELPHIA, PA. 





WATER POWER GOVERNED 


for electrical and other work, 
with results equal to the 
best Corliss engine prac- 
tice. 
Send for Illustrated Cat- 
alogue “A,” 
THE REPLOGLE GOVERNOR 
WORKS, Akron, 0., U. S. A. 
- MARK A. REPLOGLE, 
\ \ Chief Engineer, 














J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


Armstrong’s Pipe Threading ana 
__Cutting-off Machines 


Both Hand and Power. 
Sizes 1 to 6in. 


Stocks and Dies univer- 







\. The Armstrong Mfg. Co. 
; Bridgeport, Conn. 





WITH THE 


‘“‘FLEETWOOD” 
and “‘DEXTER’”’ 


‘A Foot or Power. 


TRUMP BROS. MACHINE CO., Mfrs. 


WILMINGTON, DELAWARE, U. 8. A. 


For sale by CHAS. CHURCHILL & CO., Ltd. 
London, England. 





Automatic Solid Die Bolt. 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue *‘A."’ 


WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 


Springfield, Ohie. 


di , 
[STARS REVENTED 


o’”'MANNOCITIN 














AM. MFRS. 


NION F LEADING 








J. B. PIERCE, Secretary and Treasurer. 


OTTO GOETZE,U.SAGT.114 BROAD ST.NY. 
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Pratt & Whitney ¢0,22°. 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, Se Gun and Sewing Machine Makers, 
Gauges and Small Tools for all Machine Work. w@ Drop Hammers and Trimming 
Presses. % Forging and Trimming Dies for all classes of work. 
ENGLAND—BUCK & HICKMAN, 280 y: hitecha} el road, London, E.; CHAS. CHURCHILL & Co.. Ltp 

21 Cross st , Finsbury, Lundon, oe 
FRANCE—FENWICK FRERES & = eg Rue Martel, Paris ; F.G. KREUTZBERGER. 140 Rue de Neuilly 
Puteaux (Seine). ‘ ate —t 
CHIC AGO—42 and 44S Clinton st. BOSTON — 28: Franklin st NEW YORK—123 Liberty st 








Finest Machine Relieved Taps and 
Adjustable Tap Wrenches 


SCREW PLATES, DIES, &c. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U.S. A. 


~ MACHINIST'S SET— TAP WRENCH & TAPS i 
_TAP. WRENCH NO.4~19in.LONG AND MACHINE RELIEVED 
TAPER, PLUG & BOTTOMING TAPS %TOAm.— 21 TAPS. 























ACT TWO—“ Getting Down to Business.” 





CONTINUED NEXT WEEK. 
By OBERLIN SMITH. 


PRESS-WORKING 
Illustrated with 433 Engravings. 
OF METALS 2 Pages or” Clty $3 


JOHN WILEY & SONS, New York. 


Immediate Delivery 
On » 16, 18, 21-in. swing. 
He. S° ‘Quick Delivery 
On 24, 27, 30, 33, 36, 42-in,. 
; ‘S18, LATHE 


Fitchburg Machine Works, 


—- FITCHBURG, MASS., U.S.A. 
Up-to-Date Machine Tool Manufacturers. 
























rhe Q. & C. Co., Chicago, Tll., send us the ad 
vance pages of their 1896 catulog, which contain 
illustrations and descriptions of door trolleys and 
kindred parts, also power and hand-driven sawing 
machines for metal rhe new catalog is large 
standard size, 9 x 12 inches 

rhe George Burnham Co., 15 Hermon. street, 
Worcester, Mass., send us a small catalog of drills 
ind planer chucks, the latter to be used on planers, 


shapers, milling machines, ete A variety of mul- 
tiple and single spindle drills are shown, also clamp 
drills. to be used by erectors and others 

The Brown & Sharpe Mfg. Co. have issued a 
pamphlet illustrating and describing the litest ad 
dition to their plant Besides views of the build 
ing there is anillustrated description of the method 
of distributing power, which is interesting. We 
understand the pamphiet is intended for gratuitous 
distribution It is standard size, 6 x 9 inches 

W. F. & John Barnes Co., Rockford, Ii] , send us 


two catalogs, one devoted to their metal-working 
machinery and the other to wood-working ma 
echinery rhe machines include both their well- 
known foot-power machines, and those driven by 
belt from counter-shaft, and full particulars are 
iven. The catalogs are standard size, 6 x 9 inches 


rhe Webster Mfg. Co.. Chicago, HL, send us 
ial catalog No. 3 of the improved Webster 
ras and gasoline engine, which is a development 
of the Lewis engine, formerly made by the same 
company Besides illustrations and descriptions 
of the engines themselves, there are some views of 
the shop in which they are made, and some sug 
ge-tions to users of such engines The catalog is 
5t4 x S inches 

The American Tool & Machine Co., 302 Federal 
street. Boston, Mass., send us a pamphlet illustrat 
ing and describing their centrifugal oil extracting 
machines, which are used for extracting oil from 
chips made by screw machines, ete They also 
send pamphlets illustrating the improved Worrall 
friction cluteh system which is manufactured by 
them, and also a belt tightener, which consists of 
a stand to be attached to the floor or overhead, and 
having upon it a pulley which can be adjusted to 
secure any desired tension rhe pamphlets are 
standard size, 6x Yinches 

Pawling & Harnischfeger, Milwaukee, Wis., send 
is a catalog illustrating and describing travel 
ing cranes, some of which are equipped with 
electric power, while others are arranged to be 
yperated by hand. There is also shown a special 
electric hoist which is designed to run on the 
ower chord of a roof truss, or on a light bridge 
carried between two roof trusses. There ‘s also 
a l5-ton electric jib crane designed especially 


for foundry use, and which can be arranged for 


hand or steam power as de-ired The catalog 
s standard size, 6 x 9 inches, and is so designated 
on its cover, a practice which we strongly recom 
mena 

B. F. Sturtevant Co Sjoston, Mass., send illus 


trated catalog of the Sturtevant improved station- 
ary and portable forges, blowers, exhausters, blast 
gates, and, in fact, everything that pertains to 
portab.e forges. Besides illustrations of the ma 
chines themselves, there are several views of shops 
that have been equipped with these forges, and 
the catalog ought to prove interesting to those 
who have to do with forge shops. It is 649 x 8k 
nches The same company also send a book 
which, while it is in the nature of a catalog, yet is 
ilso a treatise on ventilation and heating, the 
principles and application of the arts named being 


discussed, and which contains much general in 


f-rm.tion which will be interesting to all who 
have to do wit entilation and heating of shops 
or other buildings A number of examples are 
given: and the book, which has 169 pages, is bound 


in cloth and is 7 x 9 inches 
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OF MOST MODERN DESIGN AND 
CONSTRUCTION. 


12 Sizes. From 3 ft. sq. to 10 ft. sq. 





SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
swing, in various lengths, both engine and speed lathes, 
Our designs are the latest and most approved, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as wel) as of our 
planers, snapers, drills and other tools and supplies. 


SEBASTIAN LATHE CO., 
117-119 CULVERT ST., CINCINNATI, OHIO. 





CATALOGUE FREE. 








DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, SEND FOR 
KEARNEY & FOOT’S FILES, CATALOGUE “B. 

WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 


Xo PSO 
SMMGHINISTS’ 


supply co, 4 





McFADDEN COMPANY, 


& 


No. 722 Arch St., PHILADELPHIA, PA. 














May 21, 1896. AMERICAN MACHINIST 





WRITE FOR CATALOGUE A 
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The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 











UARANTEED superior to any other 

_U. S. INJECTORS. G Automatic Injector ever before 

offere d inany market in the world. 

* Works with lower steam pressure than any other; rks with higher steam 

pressure than any other. Handles warmer water than : any other, Is more per- 
fectly automatic. No higher price. 


WRITE FOR CATALOGUE *],”’ 


AMERICAN INJECTOR COMPANY, 


312 West Congress Street, Detroit, Mich. 
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eS SS Sere 
7 ion, . 


Mechanical Drawing; Electricity; Architecture; Architectural Drawing and Designing 
Steam Engineering Stationary, Locomotive or Marine; Civil Engineering ; Railroad FE 

gineering; Bridge Engineering ; Municipal Engineering; Hydraulic Engineering; Coai 
and Metal Mining; Plumbing and Heating; Prospecting, and the — lis h Branches. 









\\ The courses commence with addition in Arithmetic, so that to en nly n 
A sary to know how to read and write. Scholarships are not fort ted uy ma re to pay in 
A staliments promptly. Residences may be changed as often as desired. Students make rapid 
gress in learning to Draw and Letter. The Steam Engineering « se is intended 
sualify engineers to secure Licenses, All representations may be relied 1 
Specially prepared Instruction - 1 Question Papers, Condensed, 8 tied 
Send for Free Circular and Book of Testimonials, stating the subject you to 0 


The Internaticnal Ccrrespondence Schools, Box 819 Scranton, Pa. 








«~_STERLINC_» 
EMERY WHEEL MFC. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 


co. 








TRADE 66 HUB 99 MARK 
BALL - BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 
RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 


Balls Confined in Cages and Handled as ONE PIECE. 
No Wear. No Adjustment. No Care. Lasily Applied. 


No Wear on Either Shaft or Box. 


Balls Have LATERAL TRAVERSE and Roll Only on Hardened 
Steel, REMOVABLE SURFACES. 


Pat. Aug ‘ 4 Ja s % J 
CAUTION: Inf gement of Patents will be v isly 
pi st ‘ 1 
Descriptive Circular, with Full Information, Mailed 


Free on Application. 


THE BALL-BEARING CO. 


Main Office: WATSON STREET, BOSTON, 


(NEAR NORTHAMPTON 





MASS. 


Tyee “CC” on Sivece * Enp-Tarvust” Bearine 
For Vertical or Horizontal Shafts supported by Collars which - 
take the Thrust in euT ONE DIRECTION Please’ Mention’ AMEeRIcAN*MacHiIntst 
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Buyers’ Finding List. 


Adding Machines. 


Grant Calculating Machine Co, Lexington, 
Mass 
Air Compres+‘ors. 
Rand Drill Co., New Yor} 
Anti-Friction Metal. 
Passaic Smelting & Refining Co., Passaic, N.J. 


Balls, Steel. 
Cleveland Ma 
Bearings, Anti-Friction,. 
Ball Bearing Co, The, Boston, Mas 


Screw Co., Cleveland, O 


Hyatt Roller Bearing Co., Newark, N J 

Mossbere Mfe. Co.. Attleboro, Ma 
Belting. 

Akron Belting Co.. The, Akron, O 
Belt Dressing. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bench Screws. 

Capital Machine Tool Co., Auburn, N. Y 
Bicycles. 

Howard & Nichols Cycle Mfg. ¢ , Newark, 

N. J 


Bicycle Pumps. 


( apital Machine Tool Co, Auburn, N. Y 
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BUYERS’ FINDING LIST—Continued. 


Bicycle Tools. 
Bliss, E. W., Brooklyn, N.Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O 
Ferracute Machine Co., Bridgeton, N, J. 
Garvin Machine Co., New York. 
Lodge & Shipley Machine Tool Co., Cincin- 

nati, O. 

Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Wilkinson Co., The, Chicago, Il 

Blowers. 


American Gas Furnace Co., New York, 


Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots. P. H. & F. M., Connersville, Ind, 


Sturtevant Co., B. F., Boston, Mass. 


Boilers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, Ill 
Watts-C Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 


Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 
Dawson & Goodwin, Chicago, IIL. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York, 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn 
Sellers & Co, Inc., Wm., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co.. Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Books. 

Audel & Co., Theo... New York. 
Baird & Co., Henry Carey. Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Grant, Geo. B., Lexington, Mass. 
Henley & Co.. Norman W . New York. 
Philadelphia Book Co., Philadelphia, Pa 
Practical Publishing Co., East Orange, N. J 
Strelinger & Co., Chas. A., Detroit, Mich. 
Van Nostrand, D., New York 
Wiley & Sons, John, New York. 


Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., William, Philadelphia, Pa 


Brass Work, Special. 
Nolte Brass Co., Springfield, O. 
Bushings. 
New Process Raw Hide Co., 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 

Strelinger & Co.. Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Castings, Brass. 

Nolte Brass Co., 
Castings, Iron. 
Buillers Iron Foundry, Providence, 
Burr & Houston Co., Brooklyn, N. Y. 
Leland & Faulconer Mfg. Co., Detroit, Mich, 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 
Castings. Steel. 
Johnson Co. The, 
Centering Drill, 
Slocomb & Co., J. T., 
Chacks, Drill. 
Almond, T. R.. Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin, Chicago, Ill 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E.. Windsor Locks, Conn. 
Morse Twist Drill & Machine Co , New Bed- 
ford, Mass 
Oneida Mfg. Chuck Co. Oneida, N. Y. 
Pratt Chuck Co., Clayville, » 3 
Skinner Chuck ¢ o., New Britain, Conn. 
Trump Bros. Machine Co.. Nether og Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., D: E., New London, 
Conn. 
Ohucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Dawson & Goodwin Chicago, [Il]. 
Hoggson & Pettis Mfg. Co.. New Haven, Conn 
Horton & Son Co., E.. Windsor Locks, Conn. 
National Chuck Co., New York 
Oneida Mfg. Chuck Co. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. yy. 
Skinner Chuck ¢ o., New Britain, Conn. 
Whiton Machine Co., D. E., New London. 
Conn, 
Chucks. Tapping. 
National Chuck Co., 
Clutches. Friction. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 


Syracuse, N. Y. 


eo 


Springfield, O. 


Rm. 4. 


Johnstown, Pa. 


Providence, R, I. 


New York, 


(Continued on page 20.) 





NICHOLSON FILE Co. 


MACI thy STS S. M. NICHOLSON, PREs. AND GEN, mGR, 
WHO WANT TO 35¢ MORE BUSINESS 


USE IN 1895 THAN 
THE FILES WHICH WILL DO THE MOST AND BEST EVER BEFORE, 


WORK WITH THE LEAST EFFORT, SHOULD USE 


NICHOLSON FILES. 













SEND FOR 

CATALOGUE, 

Full of Information and 
450 Illustrations, 






OrFice, PROVIDENCE, R.1I., U.SA. 


MENTION THIS PAPER. 





Automatic Drop Presses 


Our Automatic drops are 
simple, easy to adjust and 
operate, also capable of rap- 
idly producing work that is 
uniform, and especially 
adapted for Stamping or 
Embossing spoons, forks, 
medals, name plates, jew- 
elry, and a large variety of 
metal novelties, 


We are prepared to furnish 
these machines with hammers 
varying from 50 to 1,000 Ibs. 

Send six-cent stamp for 
1896 Catalogue showing latest 
improvement in Rolling 
M.lls, Automatic Drops, 
Power Presses, etc. 
PATENTED ROLLER BEARINGS for 
ALL PURPOSES A SPECIALTY. 


MOSSBERG MFG. CO., 


Pattern Letters egy 















ROMAN AND SHARP-FACED GOTHIC PATTERN 
LETTERS AND FIGURES, 1-S*, 3-16", 1-4", 5-16", 
7-16", AND 1-2" AT 35c. PER 100, POSTPAID. 

A BARGAIN THAT HOLDS GOOD FOR THREE 


WEEKS, SO AS TO REDUCE OUR OVER STOCK. 


aaa 


MONTGOMERY & CO., 
105 FULTON STREET, 
NEW YORK CITY. 





KREUTZBERGER, FEN WiC K FRER ES '& cCO,, 21 Rue Marte 


' 73 : Paris, France, 


CENT 
SENC 


¢ ES 
> |, *, ATTLEBORO, MASS. 
A > A vv, 
z — : SS 
ce - | FOREIGN AGENTS: 
s CHAS. CHURCHILL & CO, London, FE. C., and Birmingham, Eng 
< 
3 











YIBIL cetsoonte 








“Big Four” to St. Louis—* No Tun- 
nel Route.” 

For the convention of the 
Society of Mechanical Engineers, 
will be held in St. Louis May rgth to 22d., 
the “Big Four” offer to the public the 
most comfortable and luxurious line to 
St. Louis, with elegant Through Wagner 
Sleeping Car service and unexceiled 
Dining Car from New York, 
Boston, Albany, Syracuse, Buffalo, Cleve- 
land and all Eastern cities. Trains leave 
Grand Central Station, New York; 
B. & A. R. R. Station, Boston; and ar- 
rive St. Louis over the new Merchants’ 
Bridge, avoiding the disagreeable tunnel. 


H. DALLETT & CO. 
PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Shell Drills, 
ELECTRIC DRILLS. 


THOS. 


American 






which 


service 





D. B. MARTIN, 
Gen’l Pass. & Tkt. Agent. 
E. O. McCorMICcK, 
Pass. prong Mer. 








Cincinnati, 


BORING AND TURNING MILL 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 
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Hangers for Shafting 


Send us your specifications of sizes and quanti- 
ties of Hangers. p illow Blocks and Post Hangers. 
Our prices will surprise you of 
manufacture. 
COOKE & CoO., 
165 Washington St., NEW YORK. 


Also Couplings, Shaftings, Wood Pulleys, 
Belting, etc. 


less than cost 


Bargains in New and Second-Hand Machinery. 


72 inch, 57 inch, 2% inch and &% inch Planers, and 36 
inch and S% inch Radial Drills. 

48 inch x 18 feet Fitchburg Lathe, modern and triple 
gear in the head. 

412inch Pratt & Whitney Cut-off Machine. 

7 inch and 12 inch Bement Steam Hammer. 

Lathes, Shapers, Drill Presses, Pipe Machines, 
Cutters, Steam Hammers, Grinding Machines 
General Machinery. 

Stock constantly changing. Let me know your wants 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


Bolt 
and 








IT CUTS COSTS. 
The McCanna 
Adj. Thread 
Cutting and 
Milling Tool. 
Made only by 
THE 
TAYLOR-RICE 
a 
0., 





Works: Gloucester Seep, 6 A, 
Office: No. 119 S. 4th St., Ph iatleiphia, F Pa., U.S.A 





for all purposes. PHOSPHO® 
BRONZE for Machine Box Bearings, 


BRASS 
CASTINGS = ca, Finished Brass Work 
o order. 


NOLTE BRASS CO. 


8 anp 70 East WASHINGTON STREET, SPRINGFIELD O. 









JocorrNateicuron D symacus 


=i thitibiti tii: Lb lta 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





MACHINERY _ *f0## Rewovat 
ee ~ At Phoenix Iron 
BARGAINS **** Works, Trenton, N. J. 


10 ft.-16 ft. Vertical Boring and Turning Mill. 





29 in. x 13's ft. Engine Lathe 86 in. x 14 ft. Planer 
SS oa <i : l2in. Shaper Traverse 
37 OU lead, 

ae ” " Gear Cutter, 4 in 


Drills. Milling Machine 


Cranes, Blower. 


19-56 and Win 
Portable Drill. 


Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE CO. 
120 BROADWAY, 
NEW YORK. 





SOME GOOD 
SECOND-HAND on 





CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 





EDWIN HARRINGTON, SON & CO., Inc., 
1515 Penna Ave., Phila., Pa., 


4 te 











wel; — 
} ~ a; — |e 2-0 cree | 

] CLOWN ARRINGTON 908 & CO tm PrIK A Pm . 

2-6 = XY 
Extension Lathes, Drill Presses, Traveling Cranes, ( hain Hoists 





SECOND-HAND TOOLS. 


Modern Styles, 
Good Order, 








how Prices. 
ENGINE LATHES. PLANERS 
10 in, x 4 ft., Reed. 
ll in, x 5 ft., Prentice oR. SPSS, FRU 
14 in. x 6 ft., Blaisdell - x4 ft., Fitchburg 
14 in. x 6 ft., Prentice edge: » Hendey 
15 in. x7 ft., Reed - r : — 
15 in. x 6 ft., Mansfield. “yy my 
56. tn, 26%" Porting. ) tin. xe ft., Pratt & W) 
18 in. x 8 ft., New Haven votre fe W hitcomb 
20 in. x 7 ft., Chamberlair nb waded ter Bo 
20 in, x 8 ft., Pond otha . 
20 in. x 15 ft., Pond. Oe. BOs : 
22 in, x 12 ft., Perkins. vs d+, Pond 
24 in. x 12 ft., Reed. Zin. x 8 ft, Pond 
24 in. x 12 ft., Fitchburg Sin. x 10 8., Pos 
26 in. x 10 ft., Lathe & Morse. 6 in. x 14 ft, Betts 
28 in. x 12 ft., Freeland. - ~ ae 
; z 16 ft.. Waterman. sin. x 16 ft., Pulnan 
triple geared 
SHAPERS DRILLS. 
16 in. stroke, Boynton. an ae peanen 
10 in. stroke, crank avy 29 in jesse Snvder 
15 in. stroke, Hendey. Site eumiiieks. Maen 
16 in. stroke, Jeungst. 95 in paca tre ’ Binisde 
22 in. stroke, geared, Imp. a -& 
okie. cain, Peandan Sd in., Radial, Betts 
24 in. stroke, Walter. 
Win, Trav. head, Wood-Light. MISCELLANEOUS 
13 in. ‘ Warren sine 
14 in, Fitchburg. Stiles Presses Nos. ? 
Min sae Pratt & Whit. 2? Gould-Eber. 3¢ Gear ¢ 
MILLING MACHINES. 5 |): "8 T. Mill 4 
or. B. & D. Met Sellers 
No. 2? Power, Pratt & Whit: ey. Boiler Punch, * 
No, 2 Power, Cincinnat Boiler Rolls, 6-8 ft 


Lincoln pattern, Pratt & Whitney. Ibs. 


New Improved Bicycle Machinery, 


J. J. McCABE, 


14 Dey St., New York. 
E. P. BULLARD'S New York Macuinery Warerooms 


Steen Hammers, 3 " 


Successors t 


LATHES. 10 in., Juengst, crank. 
* Her ley, frictior 
Id in. x 6 ft., Prentice Bros. sin,, Lodge & Davis, crank 
ldin x 6ft., Jones & Lameor in., Smith & Mills, crank 
15 in. x 6 ft., Porter Machine 5in., Chase, crank. 
Works. i6in., Gould & Eberhardt. 
16 in. x 6 ft., Blaisdell, . sai 2 
16 in. x 6 ft., Dexter Machine MISCELLANEOUS, 
Works Spindle ‘ . 
l6in. x 6 ft., Lodge & Davis, “ ny ay Ay Dri i —— ; 
16 in. x 8 ft., Fitchburg No 2 4-Spit die Pratt & Whitney 
18in. 10 ft., Blaisdell. * Drill 
isin, x 10 ft. Flather & Co, No, 3 ”) Hibbard P wer Presse 
18in, x6 ft., Bradford > Pratt A Whitney Automatic 
2lin. x8 ft., Lodge & Davis. * olf Cutter. 
22in, x8 ft., Blaisde No. 2 Garvin Automatic Gear 
26in. x 16 ft., Jones & Lamson. Cutter 
sin. x W ft., FL S. Perkins lin. Prentice Drill Press 
> EP pe No, 1 Garvin Lincoln Miller 
PLANERS. No. 3 Garvin Lincoln Miller 
17 in., Whitcomb, crank Prentice Bros, Suspension Dr 
16 in. x 16 in. x 3 ft., Pratt & ) No, 1 Pratt & Whitney Screw 
Whitney Machine. 
2%4in. x Ydin. x 5 ft., Gray No. ’ Brown & Sharpe Screw 
24in, x 24in,. x 8 ft., Fitchburg Machine 
thin. x Yoin. x 6 ft., D.W. Pond, 2 No, 2 Springtield Tool Grinder. 
Qin. x2 x 5 ft., Pease. No. 2 Garvin 3-Spindle Dr 
> Slate Automatic Gear Cutter 
SHAPERS. Sin. Adt. Rotary Riveter 
6 in., Boynton & Plummer, for ( No. 2 Diam nd Pe x Lathe 
hand n. Armstrong Pi pe Machine 
l0in., Hewes & Philips, crank. ve . New Haven Dri 


Write for complete list No. 16, she of 


chinery in addition to this list. 


THE GARVIN MACHINE CO., 
Spring and Varick S*a. New York. 


Second-Hand Machinery. 
LATHES. PLANERS. 
112i. x 5 ft., Y x 0 in, x 4 ft., 


wing @ large stock ma 


51 No, 7th St., Pa. 





foung. 1 B., 20 in. Fitch- 


113in, x 5 ft., Lathe & Morse. burg. 

1No, 39 5S. , 14 in. x 5 ft. 6In. 21 No. 10 S., Min. x Min, x4 ft., 
Harris, W ood a Light. 

No, 35 S., 15 in. x 61n., Harris, ¢ 1 No, 11 24 in, x Min. x 4 ft., 





115in, x 6 ft., Blaisdell, Woo aa Light. 

115in, x 6ft., P. & W. 1 No B96 Se, x 24 in. x4 ft.. 

1 No. 18 C,, isin. x6 ft.,L. &D., Pond. os h. Tool Co, 
Compound Rest & Taper At-§ 1 No. B., in. x 4 in, x4 ft, 
tachment. Pond, Me h. Tool Co. 

No, 19 C., 18 in, x 6 ft., L. & D hes B., 24 ir tin. x5 ft, 
Compound Rest & Taper At ’ond, Mch. Tool Co, 
tachment. 1 No 51 S., Min, x 24in. x 5 ft, 

1 No, 20 C., 18 In. x 6ft., L. & D 6 in., Wood & Light. 
Cempound Rest & Taper At 1H. oat . x Y4in. x 6 ft., Lathe 
tachment. & Morse 

119 in, x 6 ft., Heavy F, 1 No. B,, 26 In, x 26 io. SOM 

220 in, x 11 ft., Lathe & Morse nd. Mch. Tool Co 

1 No, 378., Win, x 10ft., Lincolr 1 No. 165., 28 in. x 28 in. . 8 ft., 

1 No, 3C., 2lin, x 10ft., P. & W Gay & Silver, Heavy. 


1 N>. 148., 82 in. x 32 in. x 10 ft., 









in. x 9 ft., P. & W. Wood & Light. 
No, B., 36 in. x36 In. x 9 ft., 
2 in, x 10 ft., Niles New Haven 
1 No. P., 36 in, x 36 in. x9 ft., 
». 25 S., 23 in. x 10 ft., J. D. English. 
White, Taper. 1No. B, 36in. x 36.in. x 10 ft. 
1 24 in. x 16 ft., Nicholson & Pond Mch. Tool Co, 
Waterman. 1 No. P., 36 in, x 36in, x 14ft., 
1%in. x .0 ft., Dustin & Hut Powell, 
bard 1 No, 13 S,, 35 in. x 38 in, x 10 ft, 
1 No. 49S in. x 12 ft., Wood Aldrich & Co, 
& Light 1 No, 17 8. 2 in. x 10 ft., Van 
1 No, 50S., 28 in. x12 ft., Wood _Horn Open ‘Side Planer. 
& Ligh te x 32in, x8 ft., 
om, oS, em. x 16 ft., Wood Mi h. Tool Co., 2neads, 
& Li 48 in, x 82in, x 6ft., 
130 in. “ ) ft. Lathe & Morse P md. Mi h. Tool Co., Yheads. 
new, *2 L No, 129 C,, 481n, x32in. xé ft., 
1No.44 8 »30 in x 14 ft., Lincolr Pond. Mi h. Tool Co,. 2 heads, 
1 No, 45 S., 32 in, x 13 ft., Bement ¢ 1 No. 130 C. p naa x 82in. x6 ft., 
& Dougherty. Pond, M: h. Tool Co,, 2 heads, 
1 No, 46S., 36in, x 12 ft., Lincoln 1 No, H,, 601n, x 60 in, x 15 ft., 
1 No. 19S., 40in. x 16 ft. » Wood Niles Tool Works Co,, 3 
& Light. Heads, 
1 No, 61 S., 48 In, x 18 ft,, Gay & ) 1 No, W., 60 in, x 601n, x 22 ft., 
Silver. Hep worth, 1 head, 





Also large stock of other tools. Send for List, 


Fastern Branch Niles Tool Works Co., 





136 and 138 Liberty St., New York City. 


BUYERS’ FINDING LIST—Continued. 


Computers. 

Cox Computer Co., New York, 
Condensers. 

Conover Mfg. Co., New York. 
Counting Machines, 

Durant, W. N., Milwaukee, Wis 
Cranes. 

Harrington, Son & Co., E 

Sellers & Co., Inc., W m. 
Catting-OF Mac hines. 

Armstrong Mfg. Co., The, Bridgeport, Conn. 

Hill, Clarke & Co., Boston, Mass 

Hurlbut-Rogers Mach.Co., So, Sudbury, Mass, 
Damper Regulators. 

Hine & Robertson Co., 
Dies. 

Park Mfg. Co., The, New Haven, 
Dies, Screw Cutting. 

Acme Machinery Co., Cleveland, O 

Besly & Co., Chas. H., Chicago, Ill 

Carpenter, J. M., Pawtucket, R. I 

Detrick & Harvey Machine Co., Baltimore,Md 

jones & Lamson Machine Co., Springfield, Vt. 

Montgomery & Co., New York 

Pratt & Whitney Co., Hartford, Conn 

Strelinger & Co., Chas. A., Detroit, Mich. 

rg ay lor-Rice Engineering Co., Gloucester 

City, N 

Wiley Py Russell Mfg. Co., Greenfield, Mass. 
Drawing Instruments, Ete. 

Alteneder & Sons, T., Phil adel hia, 

Keuffell & Esser Co., New Yor 
Drilling Compound. 


Philadelphia, Pa, 
, Philadelphia, Pa, 


New York. 


Conn, 


Pa, 


Peerless Drilling Compound Co., The, Utica, 
N. ¥ 
Drilling Machines. 
Aurora Tool Works, Aurora, Ind 
Barnes Co.. W. F. & John, Rockford, II 
Baush & Harris Machine Tool Co, Holyoke, 


Mass 
Betts Machine Co., Wilmington, Del 
Bickford Drill & Tool Co., Cincinnati, O 
Blaisdell & Co., P., Worcester, Mass 
Dallett & Co., Thos. H., Philadelphia, Pa 


Davis, W. P., Rochester, N. Y 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Dawson & Goodwin, Chic ago Ill 
* Dietz, Schumacher & Boye, Cincinnati, O 
Dwight Slate Machine Co., Hartford, Conn 
Fitchburg Machine Works, Fitchburg, Mass 


() 
Mich 


Foot , Barker & Co., Cleveland, 
Fox Machine Co., Grand Rapids, 
Garvin Machine Co., New York 

iould & Eberhardt, Newark, N., J 


Harrington, Son & Co., E., Philadelphia, Pa, 
Hill, Clarke & Co., Boston, Mass 
McCabe, J]. ].. New York 


Montgomery & Co., New York 


New Haven Mfg. Co.. New Haven, Conn, 
Newton Mach. Tool Works, Philadelphia, Pa 
Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn 


Quint, A. D., Hartford, Conn 
Sellers & Co., Inc... Wm , Philadelphia, Pa. 
Stover Novelty Works, Free port, Il 
Strelinger & Co., Chas, A., Detroit, Mich 
Timolat, J]. G., New York 
Warner & Swasey, Cleveland, O 
Wilkinson & Co., A. J., Boston, Mass 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drill Gage. 
Wvyke & Co., ]., East Boston, Mass 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass, 
Drills, Twist. 
Besly & Co., Chas. H_, Chicago, Ill 
Cleveland Twist Drill Co., Cleveland, O 
Machinists’ Supply Co., Chicago, Ill 
McFadden Co., Philadelphia, Pa 
Montgomery & Co., New York 
Morse Twist Drill & Macnine Co., New Bed- 
ford, Mass. 


Drop Forgings. 
Wyman & Gordon, 
Dynamos. 


Worcester, Mass 


General Electric Co., New York 
Roth Bros. & Co., Chicago, Il 
Electric Machinery. 


General Electric »., New York 
Elevators. 
Albro-Clem Elevator Co., 
Emery Wheels«. 
Besly & Co., Chas. H., Chicago, III 
Diamond Machine Co., Providence, R. I 
Montgomery & Co., New York 
Norton Emery Wheel Co., Worcester, Mass, 
Strelinger & Co.. Chas. A., Detroit, Stem. 
Sterling Emery Wheel Co. . Tiffin, ¢ 
Ergines, Gas and Gasoline. 
Norman Co., J. J.. Chicago, Ill 
Otto Gas E ngine Works Philad elphia, Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine ( en Springfield, Oo 
Webster Manufacturing Co., Chicago, Ill 
Wolverine Motor Works, Grand Rapids, Mich. 


Philadelphia, Pa, 





Continued on page 30. . 
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BUYERS’ FINDING LIST—Continued. 


Engines, Steam. 
, Iron Works, Oswego, N Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa. 
Keystone Engine & Mach. Works, Phila., Pa. 
Orr & Sembower, Inc., Reading, Pa. 
Sturtevant Co, B. F., Boston, Mass, 
Watts-Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P., Chester, Pa. 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York. 


National Pipe Bending Co., New Haven, Conn, 


Taunton Locomotive Mfg. Co , Taunton, Mass 
Files. 
Besly & Co., Chas. H., Chicago, II. 
Machinists’ Supply Co., Chicago, IIL 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co , Providence, R. I. 
Strelinger & Co., Chas, A., Detroit, Mich. 
Forges. 
Buffalo Forge Co, Buffalo, N. Y. 
Sturtevant Co, B F.. Boston, Mass. 
Wilkinson Co,, The, Chicago, Il. 
Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 
Furnaces. 
American Gas Furnace Co., New York. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
a 
3rown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Taylor-Rice Engineering Co., Gloucester City, 
N 


Ww yke & Co., J., East Boston, Mass. 
Gear Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn 
Gears. 
Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. 
Governors. 
Replogle Governor Works, The, Akron, O. 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich 
Trump Bros. Machine Co., Wilmington, Del 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, Ili. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New York. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A , Detroit, Mich. 
Grinding Machine, Cock. 
Foote, Barker & Co, Cleveland, O. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dawson & Goodwin, Chicago, Il. 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Hack Saws. 
Besly & Co., Chas. H., Chicago, II. 
Montgomery & Co., New York. 
. & C. Co.. Chicago, Ill 
Strelinger & Co.. Chas. A , Detroit, Mich. 
Stover Novelty Works, Freeport, III. 
Hammers, Drop. 
Long & Allstatter Co., Hamilton, O. 
Miner & Peck Mfg. Co... New Haven, Conn. 
Stiles & Fladd Press Co,., Watertown, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Hammers, Power. 
Beaudry & Co., Boston, Mass. 
Hoists. 
Harrington, Son & Co., E.. Philadelphia, Pa. 
Sellers & Co., Inc., Wm , Philadelphia, Pa. 
Hydraulic Machinery. 
The Watson-Stillman Co., New York. 


Continued on page 31. 


Oil 





English Agency: 


AMERICAN GAS FURNACE CO., 


Gas Plants 


GAS BLAST FURNACES ANO HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 








Foot-power 


Star * Screw Cutting 
Lathes croc: recs 


9 and 12 inch Swing. 
New Designs. Novel Features 
Send for Catalo.ue B. 
SENECA FALLS MFG.COMPAN} 
687 Water St., Seneca Falls, N. Y. 





JE } ¥- iL 
































THERE ARE NO SECRETS ABOUT 


ANTI-FRICTION METAL 











It all depends on the material used. In our “Hercules” 
metal there is wor cent. block tin, 3 per cent. of cop 
per, 3 per cent. of phosphorus and 4 per cent. of anti 
mony. It’s hard, tough and wears well 
no good, no pay. Price, 18 cents per pound. 
best that can be made. 

We sell at 10 cents a metal equal to the advertised 
specialties that sell more name than metal. 


PASSAIC SMELTING AND REFINING CO., 
Office and Works, Passaic, N. J. 


guaranteed, 
It’s the 





ON ED IRON 
WILS impRO’PL ANERS, 


STAND 
. ARD sizeS ‘+ W.A:;WILSON 
EPT IN STOCK. RIVER ST ROCHESTER.N.Y. 














A wise mechanic will buy no others. 


Accurately 
ground, nickel-plated, sent post-paid for list 


price. Catalogue on application. 


Sawyer Tool Co., Athol, Mass. 


SHAPERS 





GOULD & 
EBERHARDT, 
NEWARK, WN. Je 





REMOVAL NOTICE. 


WING to the rapid growth of 


our business we have been obliged to 


seek larger quarters, and have leased the four-story building, 


SOUTH-WEST CORNER 
STREETS, where we will be able to 
ard and Special Machine Tools. 


DAWSON & 


39 and 41 South Canal Street, 
26, 28 and 30 Washington Street, 


of CANAL and WASHINGTON 


carry a much larger stock of Stand- 


Send for our list with special prices. 


GOODWIN, 
CHICAGO. 











E.W. BLISS C° 


J Adams St., 
BROOKLYN, N. Y. 


CHICAGO: 
96 W. Washington St. 


DROP FORGING 
PLANTS. 


PRESSES, DIES and 
SPECIAL MACH’Y 


For Bicycle, Electrical 
and all Sheet Metal 


Work. 


Owners of . 
THE STILES AND ) 
PARKER PRESS CO. \Saaeeeeet 








Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Leneth of stroke 
_ &Changed INSTANTANE- 
a ~ OUSLY whily IN MOTION, 
<P Get Photos & Prices. 
E) 


3 NOTHING LIKE IT. 
"Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, Engiand 
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= = . ‘ pamewns ee neg Co., aa Mich ” 
QUR WET EMERY GRINDER 3 pagaon.® Derey Mis. Co. fea. Bog York 


v 


. —was designed and built fo en pt caer the hearty 
a were by no means unknown. In % _— 6 his country it has been 
af were - the most exacting mechanics in this &  ouobiew a 
bI32) of some of - ' cael It effectually solves the vexed pr hich 
eemgeeret a pet illu strates in its construction ere. pe 

ere ‘ily wedded. Its many vital points of exe +e to § 
styl s herth in a circular, which it would afford us pleas 

clearly Sé ot 

mail you. LELAND & FAULCONER M F’G CO., 

Detroit, Michigan. 


tools of its class 


oe yen > 
» a market where 
ip indorsement Hi 


-~3 3 | ae 


= Ki) COND SS eae estes 


LOOT Ore eo eo ee 


3 
3 











WHEELS. 


ILLUSTRATED 


CATALOGUE 


FREE. 


EMERY | 
| 

















99 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake & Kirtland Sts.. Cleveland, O. 


LIGHT swe HEAVY MACHINERY CONSTRUCTED 


The James P. Wetherill Machine Co. 4 SPECIAL MACHINERY DESIGNED. 
Office & Works, 5th St. and Concord Ave.,CHESTER,PA. a SEND PLANS OR IDEAS FOR ESTIMATES 








NEW BEDFORD, 
MASS. 


MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drill Grinding Machines, Milling Cutters and Special Tools to Order, 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 











PUNCHING «° SHEARING MACHINERY 
+< ¥° BOILER MAKERS ROLLS. 


New Doty MaNuractuRING ©: 
Jane Svill€ 











Wif@n Sin. 








Sellers & Co., Inc., Wm 
Jack Screws. 

Capital Machine Tool Co., 
Keyway Cutter. 

Baker Bros., roledo, O, 
Lathes (see also Turret Lathes). 

Barnes Co., W. Fv & John, Rockford, Ill 

Blaisdell & Co., P.., Worcester, Mass 

Bradford Mill Co., The, Cincinnati, O 

Brown & Sharpe Mfg Co., Providence, R. | 

Bullard Machine Tool Co, Bridgeport, Conn 

Davis, W. P., Rochester, N. Y 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 


, Philadelphia, Pa 


Auburn, N. Y 


Dawson & Goodwin, Chicago, Ill 

Dietz, Schumacher & Boye, Cincinnati, O 
Draper Machine Tool Co., Worcester, Mass 
Fifield Tool Co.. Lowell, Mass 


Fish Machine Works, H. C., Worcester, Mass 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nashua, N. H 

Gould & Eberhardt, Newark, N. J 

Harrington, Son & Co,, E., Philadelphia, Pa 

Hendey Machine Co., Torrington, Conn 

Hill, Clarke & Co., Boston, Mass 

Lodge & Shipley Machine Tvol Co., 

nati, O 

McCabe, }. J... New York 

McFadden Co., Philadelphia, Pa 

New Doty Mfg. Co., Janesville, Wis 

New Haven Mfg. Co., New Haven, Conn 

Niles Tool Works Co., Hamilton, O 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn 

Reed Co., F. E., Worcester, Mass 

Sebastian Lathe Co., Cincinnati, O. 

Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Seneca Falls Mfg. Co.. Seneca Falls, N. Y 

Stark. John, Boston, Mass 

Wagner & Andreas, Leipzig, Germany. 
Machinists’ Tools and Supplies. 


Cincin- 





Machinists’ Supply Co., Chicago 
Montgomery & Co... New York 
Sawver Tool ¢ , Athol, Mass 
Standard Tool C« Athol, Mass 


Starrett C« The L.S 


Milling Attachment. 
Adams Co., The, Dubuque, 
Milling Cutters. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New Yor 
Garvin Machine Co., New York 
Ingersoll Milling Machine Co., Rockford, Ill 
Reinecker, ) Chemnitz-Gablenz, Ger- 
many 
Starrett, L. S., Athol, Mass 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N. ¥ 
Brown & Sharpe Mfg. Co., Providence, R. I 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, © 
Forbes & Co., W. D., Hoboken. N. J 
Garvin Machine Co., New York ? 
Ingersoll Milling Machine Co., Rockford, Ill. 
Leland & Faulconer Mfg, Co., Detroit, Mich, 
McCabe, J. J.. New York. 
Newton Mach. Tool Works, Philadelphia. Pa 
Niles Tool Works Co., Hamilton O 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass 
Sellers & Co., Inc., Wm., Philadelphia. Pa 
Waterbury-Farrel Foundry & Machine Co 


Athol, Mass 


lowa 


Waterbury, Conn. 
Models. 
Park Mfg. Co., The, New Haven, Conn 


Motors, Electric. 
Dallett & Co., Thos. H. Philadelphia, Pa 
General Electric Co.. New York 
Roth Bros. & Co., Chicago, IIL. 
Needle Wire. 
Abbott. Wheelock & Co., Boston 
Ol Extractors, Exbaust, 
Hine & Rol Co., New York 
Packing. 
Jenkins Bros.. New York 
Patent Attorneys. 


Mass 


ertson 


Bacon, L. Seward. Washington, D. ¢ 

Bates. H. H.. Washington, D. ¢ 

Dver & Driscoll, New York 

Wedderburn & Co., John, Washington, D. C 
Pattern Letters. 

Montgomery & C« New York 

Wwe lls, Hebe T New York 


Phosphor Bronze. 

Phosphor Bronze Smelting Co 
delphia, Pa 

Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn 

Pipe Coverings«. 

Johns Mfg Co.. 


Ltd., Phila- 


H. W., New York 





Continued on page 32. 
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BUYERS’ FINDING LISI—Continued. 

Pipe Catting and Threading Machines. 
Armstrong Mfg Co., The, Bridgeport. Conn. 
Bignall & Keeler Mfg. Co., Edwardsville, Il. 
Curtis & Curtis, Bridgeport, Conn. 

Dawson & Goodwin, Chicago, II]. 
Detrick & Harvey Machine Co., Baltimore. 


Md. 
National Machinery Co., Tiffin, O. 
Saunders’ Sons, V., Yonkers, N Y. 
Wiley & Russell Mtg. Co., Greenfield, Mass. 
Pipe Fittings. ; : 
Kelly & Jones Co., The, New York. 
Planers. : 
Betts Machine Co., Wilmington, Del. 
Davis, W. P., Rochester, N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, 
Dawson & Goodwin, Chicago, II. 
Detrick & Harvey Machine Co., Baltimore. 
Md 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nasnua, N. H. 
Garvin Machine Co., New York. 
Gray Co., G. A , Cincinnati, O. 
McCabe, J. J , New York. 
New Haven Mtg Co., New Haven, Conn 
Niles Tool Works Co , Hamilton, O. 
Niles Too] Works Co , New York. 
Ohio Machine Tool Co., The, Kenton, O. 
Pratt & Whitney Co , Hartford, Conn. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa 
Wilson, W. A., Rochester, N. Y. 
Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 
Bliss Co., E W., Brooklyn, N. Y. 
Ferracute Machine Cu., Bridgeton, N. J. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Tcledo, O 
Pressure Keducing Valves. 
Hine & Robertson Co., New York. 
Pamping Machinery. 
Deane Steam Pump Co., Holyoke, Mass. 
Masou Kegulator Co , Boston, Mass. 
Wetherill Machine Co., James P., Chester, Pa 
Panches and Shears. 
Bliss Co , E. W., Brooklyn, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Long & Allstatter Co., Hamilton, O 
New Doty Mfg. Co., Janesville, Wis 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
W. & S. Hydraulic Machinery Works, New 
York. 
Rachet Drills. 
Bignall & Keeler Mfg. Co , Edwardsville, Il 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 
HReamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co, New Bed- 
ford, Mass. 
Pratt & Whitney Co.. Hartford, Conn. 
Taylor - Rice Engineering Co., Gloucester 
City, N. . 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Rock Drills. 
Rand Drill Co, New York. 
Rules, Graduated Steel. 
Coffin & Leighton, Syracuse, N. Y 
Darling. Brown & Sharpe, Frovidence, R. | 
Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J.. East Boston, Mass. 
Rust Preventing Compound, 
Goetze, O., New York. 
Saws. 
Q. & C. Co., Chicago, Ill. 
Sawing Machines, Metal. 
QM. & C. Co., Chicago, Il. 
Schuols. 
Correspondence School of Technology, Cleve- 
land, O. 
International Correspondence Schools, Scran 
ton, Pa. 
Screw Machines (see Turret Lathes). 


Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O 
Flather & Co., Nashua, N. H 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., Worcester. 
Mass. 
Screw Plates. 
Machinists’ Supply Co., Chicago, II] 
Wells Bros., Greenfield, Mass. 
Wilev «& Russell Mfg. Co.. Greenfield, Mass. 
Wilkinson Co., The, Chicago, II]. 
Screws. 
Cleveland Machine Screw Co., Cleveland, O. 
Worcester Machine Screw Co., Worcester, 
Mass. 
Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
del, hia, Pa. 
Shafting, Hangers, Etc. 
Pryibil. P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


(Continued on page 33.) 


T. SHRIVER & CO.. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





.— —at//, - 
PULLEYS of any size, moulded on machine 
—no pattern needed. 


GEARS of any diameter, face ani pitch, made on Gear 
Moulding Machine—no pattern needed. 





How to Save Money in ,é 
Blacksmith Shops. * »* bad 
By ORVILLE H. REYNOLDS. 


. « FLLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 

,of bulldozer and helve hammers. Ought to be in 

the hands of every foreman blacksmith. Pub- 

lished by LOCOMOTIVE ENGINEERING, 

Price 25 cents. 256 Broadway, New York. 








P, BLAISDELL & CO., . 


Manufacturers of 


Machinists’ Tools, 


~ WOBCESTER, MASS, 


Milling, Machines 


and General Line of Machine 
Shop Tools. 


Hill, Clarke & Co. | 


160 Oliver St.. BOSTON. 22am 
——SS= = 
16s. Canal St., Chicago, 


HANGERS ror tHe tRape.—— 


Our boxes are reamed on a special machine which 
leaves the bearing exceedingly smooth and very 
accurate. They hold sufficient oil for three to 
six months. Durability and good workmanship 
guaranteed. 

















THIS SLIDING HOOK POST HANGER is adjustable in 
all directions—in and out, up and down. We have 
it in assorted sizes of diameter and reach. Hangers 
of all styles a specialty. We carry large stocks for 
immediate shipment. Don’t make hangers. It doesn’t 
pay. Get our booklet and discount and see for 
yourself. ° 

NEAT DESIGNS. CORRECT PROPORTIONS. 
ACCURATE WORKMANSHIP. 


P. PRYI/IBIL, 


612-524 WesrT 41st STREET, NEW YORK. 








Telegrams *' Pryibil, New York.” A BC Code used. 





The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 
MULTIPLE PUNCHES AND GATE SHEARS 


FOR ALL KINDS OF 


__ 
MULTIPLE 
PUNCH, 
——— 


Sa "i 
SS —= = _——S 
is — = 
BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR 
AND WAGON W’KS, PLOW SHOPS, ETC. 


EVANS FRICTION CONE PULLEYS. 


Forty-seven differ- 
ent sizes, transmit- 
ting from One to 
Forty Horse Power, 
changing the speed of 
all kinds of machin- 
ery while running. 
Send for Catalogue. 


The following is a partial list of Manu- 
facturers' who have thousands of Evans 
Friction Cone Pulleys, transmitting 
from One to Forty Horse Power: 








Joun & James Dosson, Philadelphia, Pa. 34 Sets, 2H. P. 
New York Biscurr Co., New York, 8&7 Sets, 5 H, P, 

Atsert Mircneci, England. 12Sets,6H. P. 

C. W. Benton, London, Eng. 83 Sets, 5 H.P. 

Srerkuinag Dygine Co,, Sterling, Ct. 10Sets,6H. P. 

Mra. Ss. De Warnes, Cumberland Mills, Me. 8 Sets, 40 H, P, 
Wasusurn & Moen, Worcester, Mass, A large number. 
Moworuck Mitta, Holyoke, Mass, 1 Set, 40 H. P.; 16 Sets, 6H, P 
Mercantine & Contract Co., Brooklyn, N. Y. 20 Sets,2 H, P. 
Massasorr Parer Co., Holyoke, Mass. 2 Sets, 40 H. P, 
Trenton Tron (o.. Trenton, N. J. 9 Sets, 2to6H. P. 

Taunton Correr Co, Taunton, Mass, 8 Sets, 2to6 H. P. 
Cueveraxpn Wrre Mitra, Engiand. 8 Sets, 6H, P. 

Stinsow Bros, & Kcriuraum, Phila., Pa, 40 Sets, 1H, P, 

F, W. Biro, East Walpole, Mass. 2 Sets. 40H. P, 

Argnotp Praist Works, North Adams, Mass, 10 Sets, 6H, P. 
Meramack Mitts, Lowell, Mass. 18 Sets, 6H. P. _ 
Troy Launpny Macaine Co., Chicago, Ill, 19 Sets, 2 to 4 H, P, 
Rice & Co., Lowell, Mass, 5 Sets, : 

Barrnour & Stock wet, Cambridge, Mass, 8 Sets, 5H. A 
ALexer Doter, Dolgeville, N. Y A large number of small sizes. 
A. D. Quint, Hartford, Conn, 40sets, 


EVANS FRICTION CONE CO., 


Q. F. EVANS, Proprietor. 
85 Water Street, Boston, Mass. 





SEND FOR CATALOGUE. 


ISTER MACHINE SCREW CO 





Machine Screws, Studs, etc. 


000 Working Machinery 


Or EVERY DESCRIPTION. 
CAR SHOP TOOLS 


—AND— 
PATTERN MAKERS 
MACHINERY, 
LEADING SPECIALTIES. 


Illustrative and Descriptive 
matter, with prises on appli. 
cation. 


J. A. FAY & €0., 


993 to 313 W. Front S&t., 











Cincinnati, Ohio. 
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